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CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

December 9, 1997 

Mr. Larry Crislip 
Manager-Permits f/£C -~AS ,.,.,D,tf.Av'' c ~VA~o.u~Tio...J t:>P- A5-~uu .. r 
lllinoisEPA ~EIU'fA;JL..Jr 6-At...J'f ~AJ<J ~AJAJIC <:,"~41£~<.. ,J?t.~rcve.Ar~o141.S 
2309WestMainStreet- /(J£.4UIIV£o A.s c;,AJOI'TH~.u oP IDol A,.,-D~owll •. 
Marion, IL 62959 e~ o"'~',.JA~ D,vc4..51oAJS. 

RE: Galum and Bonnie Creek As-Built Restoration 
· ,;:1.~~8 

Illinois DNR- Office of Mines and Minerals Permits #74 Rev I and #1152 
IDOT Permit ##19103 
Corps of Engineen Permit P-1633 

Mr. Crislip: 

Enclosed you will find<&Cumentafion._fUlfilling.cOmtitlmiS assoclatOO-witll-O~iD 
<1#14;Revision4A-and IDOT Permit #19103 concerning the relocation ofGalum and Bonnie 
Creeks through the North Field attCQJm>lidation _CO.iil-Com~y's (Consol)1Jummg Star~ 
~Specifically, the requirements of Condition #4 to OMM Permit #74, Revision #1 and 
Special Condition #3 to lOOT Permit # 19103 are addressed in this submittal. 

Mining operations have ceased at the Burning Star #4 Mine and final reclamation is being 
completed. Small portions of the relocated Galum and Bonnie Creeks have yet to be 
constructed. Before flow can be redirected through the new channels, approval from the 
applicable regulatory agencies will be acquired. Among the criteri~. ~~- to obtain this 
approval is the modeling of the As-Built Condition of the Galum and BoDDie Creek channels 
and floodplains. 

This submittal contains a hydrologic model of the system using the Corps of Engineers' 
HEC-RAS program. Results of this model were compared to the Existing Condition (pre­
mining) model from the 1987 permit modification to the original hydrology submittal. The 
Existing Condition was originally modeled using HEC-1 and HEC-2 programs. The 
Existing Condition HEC-2 results were recreated using HEC-RAS to eJlSW'e that valid 
comparisons could be made between the HEC-2 Existing Condition and HEC-RAS As-Built 
Condition models. A 100YR-24HR. design. storm was used for all evaluations. 

The criteria used to evaluate the restoration were: 1) maintaining a maximum increase in 
flood stage less than 0.5 feet in the uncontrolled property north of IL 154 highway; and 2) 
maintaining flood storage volume +/-1 0 percent within. the river system. Both criteria have 
been attained in this As-Built model. 

mrm©~~ID 
DEC 15 1997 



Mr. Larry Crislip 
December 9, 1997 
Page2of2 

. ' 

This submittal contains the As-Built HEC-RAS output report along with summary tables that 
correspond to tables generated in the HEC-2 Existing Condition report. Also included are 
maps showing HEC-1 flows, cross-section locations, and flood-prone areas and As-Built 
cross sections. 

If you have any questions or need additional information, please call me at the above 
location. 

Sin=el~ 

~fferth 
Environmental Engineer 

leap 
Enclosures (2 copies) 
Copy under separate cover: Don Pflederer- Department of Natural Resources (3) 

Bryan Martindale- IDNR- Water Resources (1) 
Sue Homeman- U.S. Army Corps. of Engineers (1) 
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Burning sw #4 - Pennit #174 Consolidation Coal Company 
Galum/Bonnie As-Buih Restoration Demnber 1997 

INTRODUCTION 

GALUM AND BONNIE CREEK 
AS-BUlL T RESTORATION 

Consolidation Coal Company (Consol) has completed surface mining activities at the 
Burning Star #4 Mine- North Field near Cuder, Illinois. As part of the reclamation plan, 
Galum and Bonnie Creek channels and floodplain are being restored. Galum Restoration has 
been completed with the exception of 1600 feet of channel at the northern end of the field 
and near three mine operation roads at the southern end of the field. Bonnie Restoration is 
complete with the exception of3700 feet at the northern portion of the field. 

The Galum/Bonnie stream system is permitted by the Illinois Department of Natural 
Resources (IDNR)- Office of Mines and Minerals (OMM), IDNR- Office of Water 
Resources (formerly 1001), and U.S. Army Corps of Engineers. Hydrology and hydraulic 
simulations of the pre-mining, temporary diversion, and post-mining conditions were 
modeled using the Corps of Engineers HEC-1 and HEC-2 computer programs. Both the 
OMM permit and the IDOT permit require computer modeling of the post-mining restoration 
of Galum and Bonnie Creeks. 

As condition 4) to OMM Pennit #74 Revision #1, Consol was required to submit additional 
documentation of the stream diversion design. Specifically, the condition states: 

"Approval of the stream diversion design is conditional upon approval of the 
HEC-11 runs by the Rlinois Department of Transportation. Upon receipt, the 
permitted shall provide the Regulatory Authority with a copy of /DOT approval 
ofthe HEC-1/runs." 

The lOOT approval under Permit #19103 Special Condition 3) required: 

"Upon completion ofthe restoration construction, the permittee shall provide the 
Department with necessary post-mining topography and computer analyses 
showing that the Nllw'al water surface profiles outside the project right-of-way 
are not increased by 0.5 feet or more for any frequency flood up to and including 
the one-hundred (100) year frequency flood." 

The following submittal with supporting documentation is provided to meet these permit 
conditions. The post-mining restoration has been compared with the pre-mining model 
approved with the 1987 pennit modification. Assumptions taken with hydrology and 
hydraulics and summary of the post-mining (as-built) conditions are presented. , 
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Burning Star N4 - Permit 1#74 
Galum/Bonnie As-Buih Restoration 

Consolidation Coal Company 
December 1997 

To clarify terminology, the following tenns will be used during the supporting text: 

Existing Condition Represents Galwn and Bonnie pre-mining 
condition as modeled in the 1987 permit 
modification. 

Temporary Diversion Modeled with Galum and Bonnie in temporary 
channels around the western and eastern property 
boundaries, respectfully. 

Final Restoration Design geometry for the reconstruction of Gal urn 
and Bonnie. 1987 submittal included as-built 
portions of Galum and design cross sections for 
Bonnie. 

As-Built Condition Represents actual reconstructed channel and 
floodplain of Galum and Bonnie Creek. Data 
obtained from revised topographic map dated 
January 1997 and field-verified cross sections. 

BACKGROUND 

The North Field at Burning Star #4 is covered under two OMM permits: Pennit #74 and 
Permit #152. Permit #74 represents the western portion of the field and contains Galwn 
Creek and Galum Diversion. Under Pennit #152, the eastern portion of the field is covered 
and contains Bonnie Creek, Bonnie Diversion, and the Final Pit. The reconstructed streams 
and floodplains have been built in their approximate original locations with corresponding 
channel lengths and meanders. 

The initial pennit submittal contained only Galum Creek and was permitted under Illinois 
Department of Transportation (lOOT) Permit #17045. In 1987, the Galum and Bonnie 
system was modeled under one submittal and pennitted under IDOT Permit #19103 and 
Corps ofEngineers Permit #P-1633. 

The last submittal modeled the system utilizing the Corp's HEC-1 program for hydrology 
and flow development The HEC-2 program was used for hydraulics and establishing flood 
stages. Both models were mainframe versions of the programs that have since become 
available in Windows-based software. Since the 1987 modification, the Corps has developed 
a new model for stream hydraulics: HEC-RAS. This program was used in evaluating the 
Galum/Bonnie Restoration. Approved data and assumptions from previous versions were 
used in developing the "as-built" simulation. 

Inpuf and output files from the modeling are provided with this submittal on computer disc. 

Page2 of9 
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Burning Star #4 - Permit #174 
Galwn/BoMie As-Built Restoration 

HYDROLOGY 

Consolidation Coal Company 
December 1997 

The design stonn for evaluating flood impacts of the restored channel is the IOOYR-24HR 
event. The HEC-1 model was developed for Existing and Final Restoration Conditions and 
design flows established for use in the HEC-2 model. The HEC-1 model was not updated 
for this evaluation. Flows developed under the approved plan were used to predict the 
impacts under the As-Built Condition. Because of altered topography, HEC-1 models were 
developed for Existing Condition and Final Restoration. The Final Restoration HEC-l flows 
were used in presenting the As-Built Condition. Map A presents the design flows obtained 
from the HEC-1 model and the location along the stream channel where the HEC-RAS 
model changed flows. 

Peak flows from the hydrographs at each subbasin were used as the design flow for the HEC-
2 model. The design stonn was routed through the system and the impacts of bridges and 
impoundments were included in the model. This conservative approach utilizes the highest 
peak flow at each subbasin and is not meant to represent one point in time. This approach 
was used in the original submittal, the 1987 modification, and with the As-Built Condition 
model presented with this update. 

To prevent re-establishing the Existing Condition model, assumptions were made with 
regard to Rock Fork drainage and IL 154 bridge geometry. These asswnptions are presented 
below. 

Rock Fork Drainage 

Under the approved plan, drainage from the west (identified as Rock Fork) was designed to 
flow north into Galwn Creek near the IL Route 154 bridge. With this as-built update, a 
revision to Permit #74 is being prepared to redirect Rock Fork flow to the south and enter 
Galurn Creek near the Bonnie confluence. The Final Restoration HEC-1 model was 
developed with Rock Fork entering the system at the IL 154 bridge. This resulted in a 17% 
increase in the peak flow as modeled in the HEC-2 simulation. Because this condition would 
represent a "worst case" scenario, the HEC-1 model was not re-evaluated to establish flows 
with Rock Fork draining south. The potential for off-site flooding would be the greater with 
Rock Fork flowing north; therefore, the Final Restoration flows were used in this submittal. 
Redirecting Rock Fork south more closely represents the pre-mining condition and 
eliminates the potential for off-site backup and maintenance issues if Rock Fork entered at 
the IL 154 bridge. 

IL 154 Bridge Routing 

Galurn and Bonnie Creek flow under bridges on IL Route 154 before entering the North 
Field. These bridges were evaluated during the 1987 modification and routing curves 

Page 3 of9 
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Burning Star #4 - Pennit #74 
Galum!BoMie As-Built Restoration 

Consolidation Coal Company 
December 1997 

developed to represent backwater influences. The Stage-Discharge relationships were 
included in the HEC-1 model and corresponding flows into the HEC-2 evaluation. Since this 
submittal, Illinois Department of Transportation (IDOT) has improved both structures and 
enlarged the bridge openings. To maintain continuity with the approved design, the old 
bridge openings and rating curves were used in evaluating the As-Built Condition. The 
larger openings would reduce backup effects from Galum and Bonnie; therefore, by using 
the former bridges, the model would represent a greater restriction. This "worst case" 
approach would ensure that off-site impacts will not occur if modeling determines no 
increased flooding will be created. 

HYDRAULICS 

A new topographic map was created from aerial photography dated January 1997 and an As­
Built hydraulic model was developed to represent actual constructed channel and floodplain. 
Cross sections were established at approximately the same locations as previous models. In 
locations where mine reclamation has not been completed. a cross section was created that 
will be used during final grading. Since the last submittal, the Corps of Engineers -
Hydrologic Engineering Center (HEC) has developed a new program under the River 
Analysis System (RAS) to predict flood impacts. This model is called HEC-RAS and 
replaces HEC-2 as the method used to evaluate stream hydraulics. In determining the As­
Built Condition, HEC-RAS was used to simulate the 1 OOYR-24HR design storm. The HEC­
RAS program utilizes improved computational methods than HEC-2. To ensure that 
comparisons of the Existing Condition (developed under HEC-2) to the As-Built Condition 
were as close a possible, a HEC-RAS model was created for the Existing Condition to 
reproduce the HEC-2 results. 

Bridge Routing 

One area of improvement in the HEC-RAS is how the model handles bridges and bridge 
routing routines. The special bridge routine is not available and the pier routines are 
different. Therefore, in comparing the Existing Condition (HEC-2) with the HEC-RAS 
version, differences are noticeable around the bridges. Adjustments were made to simulate 
the HEC-2 model. In areas where the special bridge routine was used, a HEC-RAS method 
was substituted. 

Confluence 

At the confluence of Gal urn and Bonnie Creek, the HEC-RAS model does not exactly match 
the previous version. The method of determining tributary streams has changed and reach 
measurement is different. The HEC-RAS model was adjusted to closely simulate the 
original model py adjusting the reach lengths. 

Page 4 of9 
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Burning Star ##4 · Permit #74 
Galum/BoMie As-Built Restoration 

Manning's n 

Consolidation Coal Company 
December 1997 

Existing Condition Manning's n was determined by the pre-mining land use based on 
topographic maps and field surveys. The same Manning's n was used to prepare the HEC­
RAS version of Existing Conditions. For the As-Built Conditions, a Manning's n for the 
proposed post-mining land use was modeled. The values used to represent post-mining land 
use assumed mature growth of trees and a stabilized channeL V aJues selected had been 
approved by the agencies in the 1987 modification and will reflect the final reclamation plan 
to be submitted at a later date. Located on Map A are the Manning's n used and the 
approximate break points in the field. The following values for Manning's n and the 
corresponding land use were used in modeling the As-Built Condition: 

Manninr'sn 
0.030 
0.040 
0.070 
0.125 

Jamestown Bridge Relocated 

Land Use 
Cultivated - No Crop 
Channel 
Wetland 
Wildlife Habitat 

The Existing Condition modeled a bridge on a north/south road near the permit boundary of 
Permit #74 and #152 known as Jamestown Road. This structure is not being replaced under 
this submittal; however, a hydraulic opening was modeled in the As-Built Condition that 
approximates the original structure hydraulic opening. The opening was modeled to be 
representative of pre-mining conditions and allows a similar structure to be constructed after 
final bond release. This right-of-way will be returned to the Perry County Road Commission 
and construction of a bridge over Galwn Creek will be their responsibility. 

Existing Condition Comparisons 

The HEC-2 model was successfully reproduced with the HEC-RAS computer program. 
Specifically, at the upstream portions of the system (north of the bridges on IL 154), flood 
stages were within 0.15 feet. The minor differences that appear are within Consol' s 
controlled property and will not greatly impact the restoration modeling. Table 1 presents 
the comparison of HEC-2 versus HEC-RAS flood stages on Galum and Bonnie above IL 
154. 
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Burning Star #4 • Pcnnit #74 
G11lum/Bonnie As-Built Restoration 

TABLE 1 

Consolidation Coal Company 
December 1997 

Upstream Flood Stage- Esisting Condition 
100YR-l411R DesigD Event 

HEC-2 vs. HEC-RAS 

POST-MINING EvALUATION 

Cross sections were developed from the current topographic map and incorporated into a 
HEC-RAS model representative of post-mining conditions. The HEC-RAS model used to 
compare Existing Conditions was modified to reflect the field conditions and future land use. 
Flows from the Final Restoration were used to represent the 1 OOYR-24HR design event The 
following sections present the modeling results with regard to upstream effects and flood 
storage. 

Upstream Flood Stages 

Uncontrolled property north of the mining activities and IL 154 was evaluated for the 
impacts of the final As-Built Condition of Galum and Bonnie Creeks. The model utilized 
the same methodology as approved in 1987 and incorporates the above assumptions. The 
criterion used to evalUate the restoration is maintaiiiing a maximum increase in flood stage 
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Burning Star #4 - Permit #74 
Galmn/Bonnie As-Built Restoration 

Consolidation Coal Company 
December t 997 

less than 0.5 feet. Table 2 presents the flood stage comparison of Existing Condition and As­
Built Condition. All locations were actually lower than the Existing Condition model 
developed with HEC-2. This difference was anticipated based on the revised bridge routines 
inHEC-RAS. 

Flood Storage 

TABLEl 
Upstream Flood Stage 

l00YR-24HR Design Event 
Existing vs. As-Bullt Conditions 

The Galum/Bonnie system was evaluated for flood storage volume difference in the As-Built 
Condition versus the Existing Condition. The criterion used for flood storage was a change 
of+/- 10 percent of the Existing Condition volume. The As-Built Condition HEC-RAS 
model calculated a flood storage 9.0 percent higher than the HEC-2 Existing Condition 
model. The comparison was for the entire Galum/Bonnie system upstream of the MOPAC 
Railroad Bridge and includes only the volumes calculated from the modeling. Map B 
delineates some ineffective flow areas within the permit that will contribute to flood storage. 
Reclamation activity is ongoing; therefore, the aerial extent is only an estimate. 
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Burning Star #4 - Penn it #174 
Galum/BoMie As-Built Restoration 

Consolidation Coal Company 
December 1997 

HEC-1 flows used in the As-Built condition represent a "worst-case" scenario with Rock 
Fork drainage flowing north and entering Galum Creek immediately south of the IL 154 
Bridge. This increases the flow in Galum Creek by 17 percent over the Existing Condition 
model. As a result of this increased flow, flood storage within the permitted area for the 
Galum and Lower Galum Reaches is increased. 

Flood storage in the Galwn Reach was also affected by the location of wetlands established 
in the floodplain. These wetlands were constructed to satisfy reclamation requirements. The 
combination of the increased flow and the wetlands results in a 13 percent increase in flood 
storage in the Galum Reach. Table 3 presents a comparison of the flood storage volumes for 
the Existing Condition and As-Built Condition. 

Gal urn 

Bonnie 

LowerGalum 

Total 

SUMMARY 

TABLE3 
Flood Storage Volume 

lOOYR-l4HR Design Event 
E:Usting vs. As-Built Conditions 

Upstream ofiL 154 510.54 

Downstream of ll. 154 2908.70 

Total Reach 3419.24 

Upstream of 1L 154 217.56 

Downstream of IL 154 1962.61 

Total Reach 2180.17 

UpstreamofRR 416.76 

6016.17 

459.63 -50.91 

3402.61 +493.91 

3862.24 +443.00 

132.47 -85.09 

1987.63 +25.02 

2120.10 -60.07 

574.30 +157.54 

6556.64 +540.47 

Consolidation Coal Company has completed surface mining activities at the Burning Star 
# 4 Mine - North Field. As part of mining operations, portions of Galum and Bonnie Creek 
were temporarily diverted around the mine. With ongoing reclamation, most of the channel 
and floodplain of both streams have been reconstructed. As a condition of Permit #74, a 
post-mining computer model representing as-built conditions was to be submitted to the 

i 
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Burning Sur 114 - Pennit #74 
Galum/Bonnie As-Built Restoration 

Consolidation Coal Company 
December 1997 

Regulatory Authority. This docwnentation is provided to satisfy the conditions ofOMM and 
IDOT pennits. 

Based on a HEC-RAS evaluation of the system and comparison to pre-mining conditions, 
the restoration does not increase the upstream flood stages above the allowable 0.5 feet on 
property uncontrolled by Consolidation Coal Company. The flood storage comparison 
indicates that the pre-mining storage is provided within the corresponding reaches of Galum 
and Bonnie Creek. 

In support of this submittal~ computer files generated from the HEC-RAS model are provided 
in electronic form for the agencies review. The following naming convention was used: 
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HEC-RAS Version 2.0 April 1997 
U.S. Army Corp of Enqineera 

Hydrologic Enoineerlno center 
609 Second Street, Suite D 

Davis, California 9$616-4687 
19161 7S6-1104 

X X xxxxxx xxxx xxxx XX 
X X X X X X X X X 

X X X X X X X X 
xxxxxxx xxxx X XXX xxxx xxxxxx 
X X X X 
X X X X X 
X X xxxxxx xxxx 

PROJtCT DATA 
Pro1ect Title: BS 4 Restoration Hodel (100 yr . ) 
Project File ba4-rlOO.prj 
Run Date and Time: 12/3/97 7:30:24 AH 

Project in Enoliah unite 

PLAN DJI.TA 

Plan Title: Final Plan 
Plan File c:\npnmNa\1997\97070\oalmreat\ba4-rlOO.pll 

Geometry Title: Final Plan 

X )( X 
X X X 
X X X 

Geometry File c:\npnmwa\1997\97070\oalmreat\ba4-rlOO.g08 

Flov Title 
Flov File 

BS 4 Restoration Hodel 1100 yr.) 
c:\npnmwa\1997\97070\oalmreat\ba4-rlOO.f01 

Plan summary Information : 
Number of: Croaa Sections • 

Culverts 
84 

0 
4 

Mulitple Openinoa -
InUne Neira 

Bridges 

Computational Information 
Water surface calculation tolerance • 
Critical depth calculaton tolerance • 
Maximum number of interationa 
Maximum difference tolerance • 
Flow tolerance factor 

o.o1 
0.01 
20 
0.3 
0 . 001 

Computational Flov Reoime: Subcritical Flov 

0 
0 

X 
X 
X 

xxxx 
X 
X 
xxxx 

X 
X 

xxxxx 
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n.oN DATA 

Flow Title: BS 4 Restoration Hodel (100 yr. 1 
Flow File c:\npnmws\1991\97070\qal~est\bs4-rlOO.!Ol 

Flow Data let's) 

River Reach 
Restoration Bonnie 
Restoration Bonnie 
Restoration Bonnie 
Restoration Bonnie 
Restoration Bonnie 
Restoration Bonnie 
Restoration GalWII 
Restoration GalWII 
Restoration Galum 
Restoration Galum 
Restoration Galum 
Restoration Lower Galum 
Restoration Lower Galum 
Restoration Lower Galum 
Restoration Lower Ga1um 

Boundary COnditions 

River 

Restoration 
Restoration 

GECJ4ETRY DATA 

Reach 

Lower GalWII 
Lower Ga1WII 

Geometry Title: Final Plan 

RS 
226.35 
199.50 
11 
10 
7 
2 
497.40 
465.21 
16 
7 
2.6 
246.00 
212.00 
211.09 
44.80 

Profile 

2-yr 
100-yr 

2-yr 
2587 
2516 
2516 
2617 
2752 
2706 
2615 
2574 
2855 
2762 
2730 
3856 
3881 
3408 
340, 

Geometry File : c:\npnmwa\1997\97070\9al~eat\ba4-r100.Q08 

Reach COnnection Table 

River 

Restoration 
Restoration 
Restoration 

Reach 

Bonnie 
Galum 
Lower Galum 

Upstream Boundary 

COnfluence 

100-yr 
5823 
5333 
5333 
5565 
5708 
5693 
6266 
57l2 
6700 
6353 
6318 

10128 
108C8 
8285 
8306 

Upstream 

Downstream Boundary 

COnfluence 
Confluence 

Downstream 

Known HS - 421.5 
Known ws • 425.5 
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CROSS SECTia. RIVER: Restoration 
REACH: Bonnie RS: 226.35 

INPUT 
Description: Station 226+35 
Station Elevation Data nurn- 18 

Sta Elev Sta Elev Sta Elev Sta Elev Sta 
0 476 95 475 190 470 420 470 625 

675 465 935 458 2150 458 2169 454.5 2175 
2191 452.5 2201 
3515 475 3915 

Hannim~'s n Values 
Sta n Val Sta 

0 .065 2169 

Bank Sta: Left 
2169 

Rit;~ht 
2201 

CROSS SECTION OUTPUT 

w.s. £lev Cftl 
Vel Kead lftl 
E.G. Elev Cft) 
Crit W.s. Cft) 
E.G. Slope Cft/ftl 
Q Total Ccfa) 
Top Width (ftl 
Vel Total (ft/sl 
Max Chl Dpth (ftl 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El lftl 
Alpha 
Frctn Loss ( ft I 
C' E Loss lftl 

454.5 2715 458 2800 
480 3965 481 

num- 3 
n Val Sta n Val 

.05 2201 .065 

Lengths: Left Channel Right 
715 705 675 

ProUle UOO-yr 

459.20 
0.09 

459.29 

0.001943 
5823.00 
1839.28 

1. 78 
6. 70 

132090.7 
697.15 
452.50 

1. 76 
2.15 
0.02 

Element 
Wt. n-Va1. 
Reach Len. I ft I 
Flow Area (sq ft) 
Area (sq ftl 
Flow (cfs) 
Top Width (ftl 
Avg. Vel. (ft/sl 
Hydr. Depth (ftl 
Conv. lcfsl 
Wetted Per. Cftl 
Shear llb/sq ft) 
Stream Power Clb/ft sl 
cum Volume cacre-ftl 
Cum SA (acres) 

465 3305 

CoeU Contr. 
.1 

Left 08 
0.065 

715.00 
1544.44 
1544.44 
1800.16 
1278.68 

1.17 
1.21 

40835.3 
1279.01 

0.15 
0.17 

1073.14 
231.43 

Elev 
470 

452.5 
470 

Expan. 
.3 

Channel 
0.050 

705.00 
198.49 
198.49 
868.45 
32.00 

4.38 
6.20 

19700.2 
32.52 

0.74 
3.24 

303.89 
24.93 

Right OB 
0.065 

675.00 
1526.55 
1526.55 
3154.39 

528.61 
2.07 
2.89 

71555.2 
528.67 

0.35 
0.72 

743.07 
142.69 

warninQ - The conveyance ratio !upstream conveyance divided by downstream conveyance) is less 
than 0.7 or t;~reater than 1.4. This may indicate the need for additional cross sections. 

Warning- The enert;~y loss vaa t;~reater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional croas sections. 

CROSS S£CTia. 
REACH: Bonnie 

INPUT 

RIVER: Restoration 
RS: 219.30 

Description: Station 219+30 
Station Elevation Data 

Sta Elev Sta 
0 471 70 

1160 451 1405 
1696 451.5 1701 
2685 470 2860 

ManninQ'B n Values 
Sta n Val 

0 .065 

Bank Sta: Left 
1675 

Sta 
430 

Rit;~ht 
1701 

num-
Elev 

470 
455 
453 
473 

num-
n Val 

.14 

17 
Sta 
115 

1630 
1860 

5 
Sta 

1160 

Elev 
465 
453 
455 

n Val 
.065 

Sta 
165 

1675 
1890 

Sta 
16'15 

Lengths: Left Channel Ri9ht 
1020 1420 1340 

Elev 
460 
453 
460 

n Val 
.OS 

Sta 
430 

1680 
1910 

Sta 
1701 

Coeff Contr. 
.1 

Elev 
459 

451.5 
465 

n Val 
.065 

Expan. 
.3 
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CROSS SECTION OUTPUT Profile 1100-yr 

N.S. £lev lftl 456.89 Element Left 08 Channel Right 08 
Vel Head lftl 0.24 Nt. n-Val. 0.065 0.050 0.065 
E.G. Elev lftl 457.13 Reach Len. lftl 1020.00 1420.00 1340.00 
Cr1t N.S. 1ft) Flow Area (aq ftl 1043.72 132.62 410.10 
E.G. Slope (ft/ft) 0.005582 Area (sq ftl 1043.72 132.62 410.10 
Q Total (cfsl 5823.00 Flow (cfsl 3351.09 862.85 1609.06 
Top Width lftl 697.77 Top Width I ft I 501.43 26.00 170.34 
Vel Total lft/s) 3.54 Avq. Vel. Cft/s) 3.21 6.51 3.42 
Max Chl Dpth lftl 5.39 Hyde. Depth I ft I 2.08 5.10 2.76 
Conv. Total (cfal 77936.7 conv. Ccfsl 44852.0 11548.7 21536.1 
Length Wtd. 'ft) 1195.42 Netted Per. 1ft) 501.45 26.44 170.50 
Min Ch £1 1ft) 451.50 Shear Clb/sq ftl 0. 73 1. 75 0.96 
Alpha 1.23 Stream Power llb/ft s) 2.33 11.37 3.29 
Frctn Loss ( ft) 2.39 Cum Volume lacre-ftl 1051.90 301.21 727.60 
c ' £ Loss I ftl 0.03 Cum SA I acres l 216.82 24.46 137.28 

Narninq - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Warning- The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 
REACH: Bonnie 

INPIJ'l' 

RIVER: Restoration 
RS: 205.10 

De&cription: Station 205+10 
Station Elevation Data num- 18 

Sta Elev Sta Elev Sta 
0 471 180 470 395 

635 455 1030 455 1200 
1670 446 1686 446 1694 
1970 460 2000 465 2830 

Hanning's n Values num- 5 

Elav 
465 
452 
450 
467 

Sta 
415 

1630 
1890 

Elev 
460 
450 
452 

Sta 
495 

1662 
1935 

£lev 
455 

446.5 
455 

Sta n Val Sta n Val Sta n Val 
.04 

Sta n Val Sta n Val 
0 25 1200 

Bank Sta: Left Right 
1630 1694 

CROSS SECTION OUTfUT 

N.S. £lev (ftl 
Vel Head 1ft) 
E.G. £lev (ft) 
Crlt W.S. (ft) 
E.G. Slope lft/ftl 
Q Total (cfa) 
Top Width (ft) 
Vel Total lft/sl 
Max Chl Dpth lftl 
Conv. Total (cfs) 
Len9th Htd. lftl 
Min Ch £1 (ft) 
Alpha 
Frctn Loss lftl 
C ' E Los a (ftl 

.065 1630 1694 .065 1890 25 

Lengths: Left Channel Right 
905 560 515 

Profile uoo-yr 

454.58 Ele~~~ent 
0.13 Nt. n-Val. 

454.70 Reach Len. (ftl 
Flow Area (sq ftl 

o. 001019 Area (aq ftl 
5823.00 Flow (chi 

874.75 Top Width (ft) 
1. 98 AVQ. Vel. I ft/al 
8.58 Hydr. Depth (ftl 

182453.4 COnv. (cfsl 
654.88 Wetted Per. (ftl 
446.00 Shear llb/sq ftl 

2.06 Stream Power (lb/ft sl 
1.06 CUm Volume (acre-ftl 
0.34 Cum SA I acres I 

COeff COntr. 
.3 

Left OB 
0.069 

905.00 
1726.81 
1726.81 
2626.24 

576.08 
1.52 
3.00 

82288.5 
576.11 

0.19 
0.29 

1019.46 
204.20 

Expan. 
.5 

Channel 
0.040 

560.00 
458.99 
458.99 

1999.80 
64.00 

4.36 
7.17 

62660.2 
65.15 

0.45 
1. 95 

291.56 
22.99 

Ri<;~ht OB 
0.067 

515.00 
751.12 
751.12 

1196.96 
234.67 

1.59 
3.20 

37504.7 
234.77 

0.20 
0.32 

708.82 
131.05 

Warning- The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need 
for additional cross sections. 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is lese 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Warninq- The enerc;~y loss was greater than 1.0 ft (0.3 mJ. between the current and previous crosa 
section. This may indicate the need for additional cross asctions. 
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CROSS SECTION 
REACH: Bonnie 

RIVER: Restoration 
RS: 199. 50 

INPUT 
Description: Station 199+50 
Station Elevation Data 

Sta £lev Sta 
0 4'71 110 

1450 453 1465 
1558 445 1600 

Hanninq's n Values 
Sta n Val Sta 

0 2~ 1450 

Bank Sta: Left 
1520 

Rlqht 
1558 

CROSS SECTION OUTPUT 

W. S. Elev Cftl 
Vel Head Cftl 
E.G. Elev (ftl 
Crit W.S. c ftl 
E.G. Slope Cft/ftl 
Q Total Cefe) 
Top Width (ft) 
Vel Total Cft/al 
Max Chl Dpth I ft I 
Conv. Total Cefa) 
Lenc;~th Wtd . C ft I 
Min Ch El Cftl 

nWP 
£lev 
no 
453 
453 

num-
n Val 

.05 

15 
Sta 
180 

1520 
1630 

5 
Sta 

1!520 

Elev 
465 
445 
453 

Sta 
200 

1530 
2260 

n Val Sta 
.04 1558 

Lenqths : Left Channel Riqht 
87 87 87 

Profile 1100-yr 

452.06 Element 
1.25 Wt. n-Val. 

453 . 31 Reach Len. lftl 
Flov Area (aq ftl 

0.003197 Area (eq ftl 
5333.00 Flov Ccfa) 
123.55 Top Hldth ( ft) 

7.39 Avq . Vel. lft/8) 
12 . 46 Hydr. Depth lftl 

94320 . 1 Conv. Cefal 
87 . 00 Wetted Per. (ftl 

439.60 Shear Clb/sq ft) 

Elev 
460 

439.6 
455 

Sta 
265 

1548 
2325 

n Val Sta 
.OS 1600 

Coeff Contr. 
.3 

Left 09 
0.050 
87.00 

111.14 
171.14 
661.83 

48.51 
3 . 87 
3.53 

11705.2 
49.02 
o. 70 

Alpha 1.41 Strea~ Pover llb/ft 111 2.69 
Fretn Loa a ( ft) 0.35 Cum Volume Cacre-ftl 999.75 

C ' E Lo88 c ftl 0 . 14 Cum SA (aere8) 197 . 71 

CROSS SECTION RIVER: Restoration 
REACH: Bonnie RS: 198. 63 

INPUT 
Deacr1pt1on: Station 198+63 
Cro88-8eetlon immediately upetrea~ of bridge. 
Station Elevation Data num- 11 

Sta Elev Sta Elev Sta £lev Sta &lev Sta 
0 460 500 453 500.1 445.7 510 443.5 520 

530 438.25 540 439.9 550 444.5 554.9 441 555 
1000 460 

Hannlnq'a n Values num- 3 
Sta n Val Sta n Val su n Val 

0 .OS 500 .04 sss . 05 

Bank Sta: Left Riqht Lenqtha: Left Channel Right Coeff Contr. 
500 555 2 2 2 . 3 

Ineffect1ve Flov nu• 2 
Sta L Sta R £lev Sta L Sta R Elev 

0 500 458.5 555 1000 458.5 

Elev 
455 

439 . 6 
460 

n Val 
25 

Expan. 
.5 

Channel 
0.040 
87.00 

419.33 
419.33 

4168.24 
38.00 

9.94 
11.03 

73720.1 
40.13 
2.05 

20.43 
285.92 

22.34 

Elev 
440.5 

453 

Expan. 
• 5 

Rlt,Jht 08 
0.050 
87.00 

130.69 
130.69 
502.93 

31.04 
3 . 85 
3.53 

8894 . 8 
37.71 

0.69 
2.66 

703.60 
129.44 
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CROSS SECTION OUTPUT 

w.s. Elev lftl 
Vel Head (!tl 
&.G. Elev (ftl 
crtt w.s. lftl 
&.G. Slope (ft/ftl 
Q Total (chi 
Top Width Cft) 
Vel Total lft/al 
Max Chl Dpth lftl 
Conv. Total (cfsl 
Length Wtd. Cftl 
Mtn Ch El (ft) 
Alpha 
F.rctn Loaa I ftl 
c ' E Loss Cft) 

CROSS SECTION 
REACH: Bonnie 

INPUT 

Profile 1100-yr 

4 51.11 
1.11 

4 52.81 
448.44 

0.005335 
5333.00 

54.94 
10.48 
12.86 

73012.1 
2.00 

438.25 
1. 00 
0.01 
o.oo 

Element 
Nt. n-Val. 
Reach Len. I ft I 
Flov Area (sq !t) 
Area (aq ftl 
Flov (eta) 
Top Width ( ft I 
Avg. Vel. (ft/sl 
Hydr. Depth (ftl 
Conv. (cfal 
Wetted Per. (ftl 
Shear llb/aq ft I 
Stream Pove.r (lb/ft a) 

Cum Volume (acre-ftl 
Cum SA lacreal 

RIVER: Restoration 
RS: 198.61 

Description: Station 198+61 154 Bridge over Bonnie 
Statton Elevation Data num- 11 

Sta Elev StCI E:lev Sta &lev Sta &lev 

Left 08 

2.00 

999.58 
197.66 

Sta 
0 460 500 453 500.1 445.7 510 443.5 520 

530 438.25 
1000 460 

Hanning's n Values 
Sta n Val 

0 .OS 

540 439.9 

num­
Sta n Val 
500 .04 

550 444.5 

3 
Sta n Val 
555 .05 

554.9 

Bank Sta: Left 
500 

Ineffective nov 
Sta L Sta R 

Right 
555 

num­
Elev 

458.5 

Lengths: Left Channel Right 
32 

0 500 

CROSS SECTION OUTPUT 

w.s. Elev (ft) 
Vel Head (ftl 
E.G. Elev (ftl 
Crtt w.s. (ftl 
E.G. Slope (ft/ftl 
Q Total (cfs) 
Top Width (ftl 
Vel Total (ft/a) 
Max Chl Dpth (ftl 
Conv. Total (c!sJ 
Length Wtd. (ft) 
Htn Ch El (ft) 
Alpha 
Frctn Loss (ftl 
c • E Loss (ftl 

BRIDGE 
REACH: Bonnie 

INPUT 

32 32 
2 

Sta L Sta R Elev 
555 1000 458.5 

Profile 1100-yr 

451.09 
1.71 

452.80 
448.45 

0.005360 
5333.00 

54.94 
10.50 
12.84 

72845.4 
0.00 

438.25 
1.00 
o.oo 
o.oo 

Element 
Wt. n-Val. 
Reach Len. lftl 
Flov Area Caq ftl 
Area Ceq f:tl 
E'lov lcfa) 
Top Width 1ft) 
Avq. Vel. (ft/sl 
Hydr. Depth (ft) 
COnv. (efsJ 
Metted Per. (ftl 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-!tl 
Cum Sl\ Cac:.reGJ 

RIVER: Restoration 
RS: 198.45 

Description: Bridge over Bonnie 
Distance from Upstream xs • 
Deck/Roadway Width 

at 154 
0 

32 
2.6 Netr Coefficient 

Bridge Deck/Roadway Skev -
Upstream Deck/Roadway Coordinates 

num- 8 

447 555 

Coeff Conte. 
.3 

Left 08 

0.00 

999.58 
197.66 

Sta Hi Cord Lo COrd Sta 
500 
550 

Hi Cord 
458 
458 
465 

Lo Cord 
453 

453.7 
460 

Sta Hi Cord Lo Cord 
0 465 460 500.1 458 453.7 

520 458 453.7 554.9 459 453.7 
555 458 453 1000 

Channel Right OB 
0.040 
2.00 2.00 

508.72 
508.72 

5333.00 
54.94 
10.48 

9.26 
73012.1 

66.99 
2.53 

26.52 
284.99 703.47 

22.24 129.41 

&lev 
440.5 

453 

&xpan. 
.5 

Channel Right OB 
0.040 
0.00 0.00 

507.93 
507.93 

5333.00 
54.94 
10.50 

9.24 
72845.4 

66.96 
2.54 

26.65 
284.97 703.47 
22.24 129.41 
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BRIDGE OUTPUT Profile 1100-yr 
Opening : Bridge 11 

E.G. US. 1ft) 
N.S. US. (ft) 
Q Total (eta) 
0 Brldqe lcfsl 
Q Heir (cfsl 
Heir Sta Lft lftl 
Nair Sta Rqt lftl 
Neir Submerg 
Neir Max Depth (ftl 
Min Top Rd Itt) 
Min El Pra 1ft) 
Delta EG (ft) 
Delta WS (ftl 
BR Open Area (sq ftl 
BR Open Vel lft/al 
Coef of Q 
Br Se1 Hthd 

452.90 
451.09 

5333.00 
5333.00 

458.00 
453.70 

0.23 
0.38 

651.28 
10.95 

Energy only 

Element 
E.G. Elev (ftl 
N.S. Elev I ftl 
Crit N.S. lftl 
Max Chl Opth 1ft) 
Vel Total lft/sl 
Flov Area (sq ftl 
Froude I Chl 
Specif Force (cu ftl 
HydE" Depth I ftl 
w. P. Total I ftl 
conv. ~otal Ccfs) 
Top Nidth Cftl 
Frctn Loss I ftl 
C ' E LoSB (ft) 
Shear Total Clb/sq ftl 
Pover Total Clb/ft s) 

CROSS SECTION 
REACH: Bonnie 

RIVER: Restoration 
RS: 198.29 

INPUT 
Description: Station 198+29 154 Brldqe over Bonnie 
Station Elevation Data 

Sta Elev Sta 
0 460 500 

530 438.25 540 
1000 460 

Hanning's n Values 
Sta n Val Sta 

0 .OS 500 

num-
Elev 

453 
439.9 

num-
n Val 

.04 

11 
Sta &lev 

500.1 445.7 
550 444.5 

3 
Sta n Val 
555 .OS 

Sta Elev 
510 443.5 

554.9 447 

Inside BR US 
452.80 
451.09 
448.45 

12.84 
10.50 

507.93 
0.61 

4253.92 
9.24 

66.96 
72945.4 

54.94 
0.18 
0.05 
2.54 

26.65 

Inslde BR OS 
452.57 
450.71 
448.44 
12.46 
10.95 

486.94 
0.65 

4138.81 
8.86 

66.20 
69417.8 

54.93 
0.00 
0.00 
2.79 

30.56 

Sta Elev 
520 440.5 
555 453 

Bank Sta: Left Right Lengths: Left Channel 
500 555 2 2 

Right 
2 

COeff Contr. 
.3 

Expan. 
.& 

CROSS SECTION OUTPUT 

W.S. Elev 1ft) 
Vel Head (ftl 
E.G. Elev 1ft) 
Crit W.S. (ft) 
E.G. Slope lft/ftl 
Q Total (cfaJ 
Top Width (ft) 
Vel Total lft/al 
Max Chl Dpth Cftl 
Conv. Total (cfs) 
Length Wtd. I ft l 
H1n Ch El 1ft) 
Pt.lpha 
Frctn Loss I ft I 
c ' E Loss 1ft) 

Profile 1100-yr 

450.71 
1.86 

452.57 

0.006076 
5333.00 

54.93 
10.95 
12.46 

68417.8 
2.00 

438.25 
1.00 
0.01 
0.00 

Element 
Ht. n-Val. 
Reach Len. I ft l 
Flov Area Csq ftl 
Area (sq ftl 
Flov (cfsl 
Top Width (ftl 
Avg. Vel. lft/sl 
Hydr. Depth ( ft I 
conv. (cfal 
Netted Per. (ftl 
Shear llb/aq ftl 
Stream Power tlb/ft a) 

Cum Volume tacre-ftl 
CUm SA (acres) 

Left 08 

2.00 

999.58 
197.66 

Channel Right OB 
0.040 

2.00 2.00 
486.9ol 
486.9ol 

5333.00 
54.93 
10.95 

8.86 
68417.8 

66.20 
2.79 

30.56 
284.60 703.47 
22.20 129.41 
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Up1tream Bridge Croaa Section Data 
Station Elevation Data num- 11 

Sta &lev Sta &lev Sta 
0 460 soo 453 500.1 

530 438.2S 540 439.9 550 
1000 460 

Hanninv'e n Values num- 3 
Sta n Val Sta n Val Sta 

0 .05 500 .04 555 

Bank Ste: Left Right Coeff COnte. 
500 555 .3 

Ineffective Flov num- 2 
Sta L Sta R &lev Sta L St.a R 

0 500 458.5 555 1000 

Downstream Deck/Roadway COOrdlnatea 
nwn- 8 
Sta Hl Cord 

0 465 
520 458 
555 458 

Downetream Bridge 
Station Elevation 

Sta Elev 
0 460 

530 438.25 
1000 460 

Lo Cord Sta Hi COrd 
460 500 458 

453.7 550 458 
453 1000 465 

Cross Section Data 
Data num- 11 

Sta Elev Sta 
500 453 500. 1 
540 439.9 550 

3 

&lev 
445.7 
444.5 

n Val 
.OS 

~pan. 

.5 

&lev 
458.5 

Lo COrd 
453 

453 • ., 
460 

£lev 
445 . ., 
444 . 5 

Manning's n Values 
Sta n Val 

0 . OS 

num­
Sta n Val 
500 .04 

Sta n Val 
555 .05 

Bank Sta: Left Right 
500 555 

coert COnte. 
. 3 

~pan. 

.5 

Sta 
510 

554 . 9 

Sta 
500.1 
554.9 

Sta 
510 

554 . 9 

Hi 

&lev 
443.5 

447 

COrd 
458 
458 

&lev 
443.5 

447 

Sta 
520 
sss 

Lo COrd 
453.7 
453.7 

Sta 
520 
555 

&lev 
440. s 

453 

Elev 
440 . 5 

453 

Upstream Embankment aide elope 
Downatream Embankment 1ide alope 
Maximum allowable aubmergence for weir 
Elevation at whlch weir tlow begins 
Energy head used in spillway design 
Spillway height uaed in design 

flow • 

0 horiz . to 1.0 vertical 
0 horiz. to 1.0 vertical 

.95 

Weir crest shape 

Number of Bridge Coefficient Sets • 1 

Low Flow Methods and Data 
Energy 

Selected Low Flow Methods • Energy 

High Flow Hethod 
Energy Only 

Additional Bridge Parameters 
Add Friction component to Momentum 

• 
• Broad Created 

Do not add Weight component to Momentum 
Claea B flow critical depth computations use critical depth 

inside the bridge at the downstream end 
Criteria to check for pressure flow • Upltream water surface 
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RIVER: Restoration 
RS: 199.27 

t'~\)'t 
~5cc~'n: Station 199-t27 
s~e~~divatlon Data num- 11 

s Elev Sta Elev 
460 500 453 

js.zs s•o 439.9 
\1 460 

Sta 
500.1 

550 

E1ev su· 
445.7 510 
444.5 554.9 

Elev Sta Elev 
443.5 520 440.5 

447 555 453 

~ant\\.Va1ues 
Val 
.05 

num­
Sta n Val 
500 .04 

3 
Sta 
555 

n val 
.os 

·' 
~ 

1,!,8f'~t Ri<jlht Lengths: Left Channel Right Coeff contr. Expan. 
) 555 830 900 775 .3 .5 

tnetlow 
I R 
')0 

~TPUT 

t 
't 
\ 
l 

'ttl 

\ 
'· ,) 
·) 

' \ 

.. \ 
{. 
~ 

' l. :. 

,. 

nw. 2 
Elev Sta L Sta R Elev 

453 555 1000 453 

Profile 1100-yr 

450.69 Element 
1.87 Wt. n-Val. 

452.56 Reech Len. (f't) 
448.49 Flow Area [Sq ft) 

0.006110 Area Ceq ftl 
5333.00 Flow lcfal 

54.93 Top Kidth [ft) 
10.97 Avg. Vel. [ft/al 
12.44 Hydr. Depth lftl 

69225.1 Conv. (cfsl 
873.41 Wetted Per. I ftJ 
438.25 Shear Clb/sq ftl 

1.00 Stream Power Clb/ft el 
2.37 CUm Vol~e lecre-ftl 
o.eo CUm SA (acres) 

Left 08 Chennel 
0.040 

830.00 900.00 
486.01 
486.01 

5333.00 
54.93 
10.97 
8.85 

68225.1 
66.16 
2.80 

30.75 
999.58 284.58 
197.66 22.20 

Right OB 

775.00 

703.47 
129.41 

head hea changed by more then 0.5 ft 10.15 m). This may indicate the need 
ltlonal erose sections. 

ce ratio !upstream conveyance divided by downstream conveyance) is less 
7 or Qreater than 1.4. This may indicate the need for additional erose sections.· 
sa was ~reater than 1.0 ft (0.3 m). between the current and previous cross 

This may indicate the need for additional cross sections. 
search method failed to converqe on critical depth. The program will try the 
ctlon slice/secant method to find critical depth. 
depths ware found at this location. The critical depth with the lowest, valid, 
face was used. 

Restoration 
13 

17 
Ste E1ev Sta E1ev Sta E1ev 
100 451 205 450 700 448 
940 439 960 438 980 447 

1310 446 1340 446 1450 448 

5 
Sta n Vel Sta n Val Sta n Vel 
925 .04 980 .125 1340 .03 

Left Channel RiQht Coeff COntr. Expan. 
1390 1400 710 .1 .3 
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CROSS SECTION OUTPUT Profile 1100-yc 

N.S. Elev (ftl 449.13 Element Left OB Ch«nnel RiQht 08 
Vel Head (ft) 0.26 Wt . n-Val. 0.032 0 . 0.(0 0.080 
E. G. &lev 1ft) 449 . 39 Reach Len. 1ft) 1390.00 1400.00 710 . 00 
Ccit w.s. lftl 448.36 Flow Area (aq ftl 529.81 ·~4 .38 1197 . 54 
E.G . Slope (ft/ftl 0.001527 Area (sq ftl 529.81 4~4 . 38 1197.54 
Q Total [cfsl 5333. 00 Flov (cfsl 1144.23 2560 . 25 1628.52 
Top Width I ftl 1070. 66 Top Nidth I ft I 503 • .(7 55.00 512 . 19 
Vel Total ( ft/e) 2. 44 AVQ . Vel. l ft/al 2.16 5 . 63 1.36 
Max Chl Opth (ftl 11 . 13 Kydr . Depth (ftl 1.05 8 . 26 2.34 
Conv. Total (Cfa) 136462.9 Conv. (cfe) 29279.0 65~12.8 41671.1 
Len9th Wtd. [ftl 1119.31 Wetted Per. (ftl 503 • .(7 ~9 . 42 512.26 
Hin Ch £1 (ftl 438 . 00 Shear (lb/aq ftl 0.10 0.13 0 . 22 
Alpha 2.81 Stream Power tlb/ft a) 0.22 4 . 11 0.30 
Frctn Loss (ftl 3. 06 Cum Volume (acre-ftl 994.53 2H . 87 692.82 

C ' E Loa a (ft) 0 . 04 Cum SA (acres) 192.87 21.06 124.85 

Narn1ng - The c onveyance ratio (upstream conveyance divided by dovnstream conveyance) ie lese 
than 0 . 7 or Qreater than 1.4. This may indicate the need for additional c r oss sections. 

Warnin9- The ener9y lose was Qreater than 1.0 ft (0.3 m) . between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Warning - The parabolic search method failed to converQe on critical depth . The program will try the 
croaa aection alice/secant method to find critical depth. 

CROSS SECTION RIVER: Restoration 
REACH: Bonnie RS: 12 

INPUT 
Deecription: B-12 
Station Elevation 

Sta &lev 
0 456 

788 447 
1045 U7 . .c 
1460 4<114 

Hanning's n Values 

Data 
Sta 
106 
853 

1065 
1710 

num­
Elev 
4~0 
446 

437.4 
4U 

19 
Sta 
340 
920 

108~ 

1196 

5 

&lev 
448 
446 
446 
450 

su 
486 

1000 
1152 
lBU 

Elev 
446 
446 
446 
452 

Sta 
734 

1031 
1224 

Sta n Val Sta 
num­

n Val 
. 125 

Sta n Val Sta 
1085 

n Val Sta 
0 .03 1000 

Bank Sta: Left Right 
1031 1085 

CROSS SECTlOfl OUTPUT 

W.S. Elev (ft) 
Vel Head (ftl 
E. G. Elev lftl 
Crit w.s. (ftl 
E.G. Slope (ft/ft) 
Q Total tcfa) 
Top Nidth I !t) 
Vel Total (ft/s) 
Hax Chl Opth 1ft) 
Conv. Total CeCal 
Length Wtd. (ftl 
Hln Ch £1 I ftl 
Alpha 
Frctn Loa a ( f t l 
c ' E Loae lftl 

1031 .04 

Len9tha; Left Channel Rl9ht 
880 805 1200 

Profile 1100-yr 

445.58 
0 . 69 

446 . 28 
US . 58 

0.006307 
5333.00 
618.08 

4. 72 
8. 18 

61151 . 4 
965 . 87 
437 .<11 0 

2. 00 
0 . 10 
0 . 21 

Element 
Wt . n-Val. 
Reach Len. lftl 
Flow Area laq ftl 
Area I aq ft l 
Flow (cfeJ 
Top Width (ft) 
~vg . Vel. (Ct/a) 
Hydr . Depth (ftl 
Conv. lcfel 
Netted Per. (ftl 
Shear (lb/aq ftl 
Stream Power llb/ft a) 
Cum Volume Cacre-ftl 
Cum SA I acr::es l 

. 125 1460 

Coeff Contr . 
.1 

Left OB 

805.00 

986 . 08 
lU . 8 3 

&lev 
446 
446 
444 

n Val 
. 03 

Expan . 
. 3 

Channel 
0 . 040 

1200. 00 
296 . 08 
296.08 

2639.87 
52 . 36 
a. 92 
5 . 66 

33240.4 
56 . 35 

2 . 07 
18 . 45 

262 . 81 
19. 34 

RiQht 09 
0.048 

880 . 00 
832.96 
832.96 

2693 . 13 
565 . 73 

3.23 
1.47 

33911 . 0 
565 . 80 

0.58 
1.87 

676 . 27 
116.07 



I 
I CROSS SECTION OUTPUT Profile 1100-yr 

w.s. &lev (ftl 451.58 Element Left 08 Channel Right 08 
Vel Head (ftl 0.14 Nt. n-Val. 0.125 0.040 0.125 

I E.G. Elev (ftl 451.72 Reach Len. (ft.) 785.00 880. 00 750 . 00 
Crlt w.s. (ft) Flov Area (sq ft) 622.09 890.59 2974.75 
&.G. Slope I ft/ ft I 0.000322 Area (aq ftl 622.09 890.59 2974.75 
Q Total (cfa) 6700 . 00 Flov (cf•l 440.99 3565.14 2693.87 

I 
Top Width (ft) 565 . 75 Top Width ( ft I 132.45 59.00 374 . 30 
Vel Total Cft/al 1.49 Avg . Vel. (ft/al o. 71 4 .00 o. 91 
Hex Chl Dpth (ftl 16. 58 Hyde. Depth lftl 4.70 15. 09 7.95 
Conv. Total (cfal 373636 . 3 Conv. (cfal 24592.5 198815 . 7 150228.0 
Lenqth Ntd. (ft) 825.99 Netted Per. 1ft) 133 . 03 60.45 374 . 69 

I Hln Ch El (ft) 435.00 Shear (lb/sq ftl 0.09 0.30 0.16 
Alpha 3.99 Stream Pover (lb/ft sl 0.07 1.18 0.14 
Frctn Loss (ft.) 0.25 CUm Volume (acre-ft) 1225.29 379.18 1114.19 

C ' E Lose (ft.) 0.01 CUm SA (ace .. I 117.67 23 . 44 109.11 

I atOSS SECTION RIVER : Restoration 
REACH: Ga1um RS : 11 

I INPUT 
Description: G-11 
Station Elevation Data nWII"' 24 

St. a E1ev St. a Elev St. a Elev Sta Elev Sta Elev 

I 
0 460 10 458.5 85 458 148 456 182 455 

217 456 229 454 255 452 305 452 325 450 
384 444 415 442 487 442 573 442 664 440 
685 438 691 435 716 435 130 440 761 442 
799 444 872 454 919 456 943 460 

I Hanning's n Values nWII"' 4 
Sta n Val Sta n Val Sta n Val Sta n Val 

0 .03 70 .125 664 .04 730 .125 

I Bank Sta: Left Ri9ht Len9tha: Left Channel Right Coeff Contr. Expan . 
664 730 1750 1720 ll55 .1 .3 

I 
CROSS SECTION OOTPUT Profile 1100-yr 

w.s. &lev Cft l 451.34 Element Left 08 Channel Right 08 
Vel Head (ftl 0.11 Nt. n-Val. 0.125 0 . 040 0.125 
E.G. &lev (ftl 451.46 Reach Len. (ftl 1750.00 1120.00 1155.00 

I 
Celt M.S. (ftl Flov Area tsq ftl 2941.42 941.66 834.52 
E.G. Slope (ft/ftl 0.000289 Ana (sq ftl 2941.42 941.66 834.52 
0 Total (cfal 6700 . 00 Flov (cfsl 2581.1, 3453.88 664 . 95 
Top Width (ft I 541.04 Top Width (ft. l 352.43 66. 00 122.61 

I 
Vel fotal 1ft/a) 1.42 Avg. Vel. 1ft/a) 0.88 3. 67 0 . 80 
Max Chl Dpth I ft I 16. 34 Hyde. Depth lftl 8.35 14 . 27 6.81 
Conv . Total Ccfa) 393900. 1 Conv. (efal 151149.5 203057.4 39093 . 2 
Length Htd. (ftl 1688 . 14 Wetted Per. (ft.) 352 . 89 67.33 123.22 
H1n Ch El tft) 435.00 Shear (lb/sq ftl 0.15 0.25 0 . 12 

I 
Alpha 3 . 62 Stream Pover (lb/ft e) 0 . 13 0.93 0.10 
Frctn Loss (ftl 0.63 Cum Volume (acre-ftl 1193.18 360.67 1081.40 

C ' E Lose (ft.) 0.01 CUm SA (acres) 113.30 22.18 103.83 

I 
I 
I 
I 
I 
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BRIDGE OUTPUT Profile 1100-yr 
Openinq : Bridge 11 

E.G . US. (ttl 
N.S. US. Uti 
0 Total lc:fsl 
Q Bridge (cflll 
0 Ne1r (cfsl 
Weir Ste Lft (ftl 
Weir Sta R9t lftl 
Weir Submer9 
Weir ~x Depth (ftl 
Min Top Rd lftl 
Min El Prs lftl 
Delta EO (ft) 
Delta ws (ft) 
BR Open Area (aq ftl 
BR Open Vel (ft/sl 
Coef of 0 
Br Sel Hthd 

CROSS SECTION 
REACH: Bonnie 

INPUT 

452.90 
451.09 

5333.00 
5333.00 

458.00 
453.70 

0.23 
0.38 

651.28 
10. 95 

Energy only 

RIVER: Restoration 
RS: 198.29 

Element 
E.G. £lev lftl 
W. S. Elev (ft) 
Cr1 t N. S. 1ft) 
Max Chl Cpth lftl 
Vel Total 1ft/a) 
Flov Area laq ftl 
Froude I Chl 
Specif Force leu ftl 
Mydr Depth lftl 
W.P. Total (ft) 
conv . Total (cfsl 
Top Width I ftl 
Frctn Loss 1ft) 
c ' & Loaa lftl 
Shear Total (lb/sq ftl 
Power Total llb/ft a) 

Description: Station 198+29 154 Bridge over Bonnie 
Station Elevation Data num- 11 

Sta Elev Sta £lev Sta Elev Sta Elev 
0 460 500 453 500.1 445.7 510 443 . 5 

530 438.25 540 439.9 550 444.5 554.9 447 
1000 460 

Manning'• n Valuea num- 3 
Sta n Val Sta n Val Sta n Val 

0 .05 500 .04 555 .OS 

Inside BR US 
452.80 
451.09 
448.45 
12.84 
10.50 

507.93 
0 . 61 

4253.92 
9.24 

66.96 
72845.4 

54 . 94 
0 . 18 
0.05 
2.54 

26.65 

Inside BR OS 
4Sz . :n 
450 . 11 
448.44 
12.46 
10.95 

496.94 
0.65 

4138.91 
8 . 86 

66.20 
68417 . 9 

54.93 
o.oo 
o.oo 
2.79 

30.56 

Sta £lev 
520 440.5 
555 453 

Bank Sta: Left Right Lengths: Left Channel Right Coeff COntr. Expan. 
500 555 

CROSS SECTION OUTPUT 

M. S. Elev (ft) 
Vel Heed (ftl 
E.G. Elev lftl 
Cdt N.S. 1ft) 
E. G. Slope (ft/ft) 
Q Total (cfe) 
Top Width ( ft I 
Vel Total (ft/s) 
Max Chl Cpth (ftl 
Conv . Total ICfs) 
Len9th Ntd. 1ft) 
Min Ch El 1ft) 
Alpha 
rrctn Loaa (ftl 
C ' E Loss (ft) 

2 2 2 

Profile llOO•yr 

450.11 Element 
1.86 wt. n-Val . 

452 . 57 Reach Len . lftl 
Flow Area (aq ftl 

0.006076 Area (aq ftl 
5333 . 00 Flov (cfe) 

54 . 93 'l'op Width ( ft l 
10. 95 Avg. Vel. (ft/al 
12.46 Hydr. Depth lftl 

68417.8 Conv . lcfsl 
2.00 Netted Per. 1ft) 

4138.25 Shear (lb/aq ftl 
1 . 00 Stream Power llb/ft al 
0.01 cum Volume laere-ft) 
0.00 cum SA 1 a creal 

.3 

Left 08 

2.00 

999.58 
197.66 

.5 

Channel 
0. 040 

2 . 00 
486 . 94 
486.94 

5333 . 00 
54.93 
10.95 

9.86 
68417.8 

66.20 
2 . ?9 

30.56 
284.60 

22.20 

RiQht 08 

2.00 

703.47 
129.41 
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Warnin9 - The ener9y equation could not be balanced vithin the specified n~r of iterations. The 
proqram selected the water surface that had the least amount of error between co~uted 
and assumed valuea. 

Warnin~ - Divided flov computed for thia cross-section. 
Warnin9- The velocity head has chan9ed by more than 0.5 ft 10.15 mi. This may indicate the need 

for additional cross sections. 
Warnin~ - The conveyance ratio lupstream conveyance divided by dovnstream conveyance! is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warnin~ - Durin~ the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back belov critical depth. This 
indicates 

that there is not a valid subcritical answer. The progra~ defaulted to critical depth. 
Warnin~ - The parabolic aearch method failed to converge on critical depth. The pro9ram will try the 

croaa section alice/secant method to find critical depth. 

CROSS SECTION 
REACH: Bonnie 

RIVER: Restoration 
RS: 11 

INEIUT 
Deacription: 8-11 
Station Elevation Data n~ 19 

Sta Elev Sta Elev Sta Elev Sta 
0 452 132 450 390 442 460 

535 440 550 436 570 436 585 
668 uo 957 441 1166 440 1304 

2060 446 2108 448 2117 450 2625 

Hanning's n Values nUJIIIO 5 
Sta n Val Sta n Val Sta n Val Sta 

0 .03 500 .125 535 .04 585 

Bank Sta: Left Right Lengths: Left Channel Ri~ht 

535 585 930 1040 560 

CROSS SECTION OUTPUT Profile 1100-yr 

w.s. Elev Cftl 445.69 Element 
Vel Head I ft I 0.01 Wt. n-Val. 
E.G. Elev !ttl 445.70 Reach Len. lftl 
Crit W.S. !rtl Flow Area (aq ftl 
E.G. Slope lft/ftl 0.000031 Area laq ftl 
Q Total lcflll 5333.00 Flow lcfsl 
Top Width lftl 1769.24 Top Width 1ft) 
Vel Total 1ft/a) 0.64 Av9. Vel. lft/sl 
Hu Chl Dpth I ft. l 9.69 Hydr. Depth lftl 
conv. Total lcfal 961070.2 COnv. lcfal 
Length Wtd. 1ft) 772.91 Wetted Per. (ft. I 
Hin Ch El (ftl 436.00 Shear Ub/sq ftl 

Elev Sta 
440 500 
440 648 
440 1670 
452 

n Val Sta 
.125 957 

COet'f COntr. 
.1 

Left OB 
0.037 

930.00 
975.66 
975.66 
585.64 
264.13 

0.60 
3.69 

105539.2 
264.22 

0.01 
Alpha 1.02 Stream Power llb/ft el o.oo 
Frctn Loss I ft. l 0.08 Cum Volume cacre-ftl 977.06 

C ' E Loss 1ft) 0.05 cum SA laereal 182.39 

Elev 
440 
440 
440 

n Val 
.03 

E.xpan. 
.3 

Channel Ri9ht 08 
0.040 0.039 

1040.00 560.00 
424.70 6982.65 
424.70 6982.65 
359.44 4387.92 

50.00 1455.11 
0.85 0.63 
8.49 4.80 

64776.2 790754.8 
51.05 1455.16 

0.02 0.01 
0.01 0.01 

252.88 597.33 
17.93 95.65 

Warning- The velocity head has changed by more than 0.5 ft 10.15 m). This may indicate the need 
for additional cross sections. 

Warning - The conveyance ratio !upstream conveyance divided by downstream conveyance) is leas 
than 0.7 or qreater than 1.4. This may indicate the need for additional croaa aectiona. 
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CROSS SECTION RIVER: Restoration 
REACH: Bonnie 

INPUT 
Description: B-10 
Station Elevation Data 

Sta Elev Sta 
0 452 71 

794 440 805 
967 444 1073 

Manning's n Values 
Sta n Val Sta 

0 .03 470 

Blink Sta1 Left 
794 

Right 
832 

CROSS SECTION OUTPUT 

N.S. Elov (ft) 
Vel Head (ft) 
E: .G. E:lev C ft I 
Cr1t w.s. {ftl 
E.G. Slope lft/ftl 
Q Total lcfe) 
Top Width (ftl 
Vel Total {ft/s) 
Max Chl Dpth tftl 
Conv. Total (cfa) 
Length Wtd. (ft) 
Min Ch El {ft) 
Alpha 
Frctn Loss ( ft I 
c ' & Lose (ftl 

RS: 10 

numoo 
Elev 

450 
435 
446 

numoo 
n Val 

.125 

15 
Sta 
368 
823 

1250 

5 
Sta 
794 

&lev 
444 
435 
446 

Sta 
470 
832 

1696 

n Val Sta 
.04 832 

Lengths: Left Channel Right 
895 1720 1040 

Profile 1100-yr 

445.05 Ele111ent 
0.52 Wt. n-Val. 

445.57 R.eaeh Lan. (ft) 
Flow Area Ceq ftl 

0.002802 Area Caq ftl 
5565.00 Flow Ccfsl 
706.84 Top Width 1ft) 

3.07 Avg. Vel. Cft/al 
10.05 Hydr. Depth Cftl 

105139.1 Conv. tcfs) 
1211.76 Wetted Per. Cftl 

435.00 Shear (lb/sq ftl 

Elev 
443 
440 
449 

Sta 
738 
871 

1842 

n Val Sta 
.125 871 

Coeff Contr. 
.1 

Left OB 
0.093 

895.00 
1096.51 
1096.57 
1769.52 

478.08 
1.61 
2.29 

33431.5 
478.13 

0.40 
3.53 Stream Power (lb/ft a) 0.65 
0.88 Cum VolWIIe (acre-ftl 954.94 
0.14 Cwn SA (acres I 174.47 

Elev 
442 
442 
450 

n Val 
.03 

Expan. 
.3 

Channel 
0.040 

1720.00 
331.98 
331.98 

2659.00 
39.00 
8.01 
8.74 

50236.2 
40.38 
1.44 

11.52 
243.85 

16.88 

Right OB 
0.051 

1040.00 
384.36 
384.36 

1136.48 
190.76 

2. 96 
2.01 

21471.4 
190.84 

0.35 
1.04 

549.97 
85.07 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Naming- The energy loss was greater than 1.0 ft (0.3 m). between the current and previoue erose 
section. Thie may indicate the need for additional croes sectiona. 

CROSS SECTION RIVER: Reatoration 
REACH: Bonnie RS: 9 

INPUT 
Description: B-9 
Station Elevation Data num- 16 

Sta £lev Sta Elev Sta Elev Sta Elev Sta Elev 
0 449 123 448 285 446 410 444 520 442 

1025 441 1311 440 1370 441 1412 440 1427 433 
1448 433 1453 438 1470 440 1500 441 1541 442 
1671 450 

Manning's n Values numoo 5 
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 

0 .03 1025 .125 1412 .04 1470 .125 1500 .03 

Bank Sta: Left Right Lenqths: Left Channel Ric;~ht Coeff contr. Expan. 
1412 1470 790 1660 1020 .1 .3 



I 
I 

CROSS SE:CTICII OUTPUT Profile 1100-yr 

w.s. E:lev lftl 444.50 Element Left OB Channel Ri~ht 08 
Vel Head (ftl 0.04 Nt. n-Val. 0.051 0.040 0.048 
E.G. Elav (ft) ...... s. Reach Len. (ftl 790.00 1660.00 1020.00 

I Crit N.S. 1ft) Flow Area (sq ftl 3235.65 499.99 293.76 
E.G. Slope lft/ftl 0.000328 Area (sq ft) 3235.65 499.99 293.76 
Q Total (cfal 5565.00 Flow (cfa) 3861.74 1356.08 347.19 
Top Width (ft) 1202.86 Top Nidth (ft) 1033.24 58.00 111.62 

I 
Vel Total Cft/sl 1.38 AvQ. Vel. (ft/al 1.19 2.71 1.18 
Max Chl Dpth 1ft) 11.50 Hydr. Depth (ftl 3.13 8.62 2.63 
Conv. Total (cfal 307375.3 Conv. (cfsl 213297.8 74901.2 19176.3 
LenQth Htd. (ftl 995.27 Wetted Per. (ftl 1033.29 61.74 111.73 
MinCh El lftl 433.00 Shear (lb/aq ftl 0.06 0.17 0.05 

I Alpha 1.50 Stream Power llb/ft •I 0.08 0.45 0.06 
F~ctn Lo1111 (ftl 0.25 Cum Volume (ac~e-ftl 910.ol3 227.42 541.88 
C ' E Los a ( ft I o.oo Cum SA I acres I 158.95 14.98 81.46 

I CROSS SECTICM RIVER: Reatoration 
REACH: Bonnie RS: 8 

INPUT 

I Description: B-8 
Station Elevation Date nUIIP" 19 

Sta Elev Sta Elev Sta Elev Sta &lev Sta Elev 
0 450 595 446 852 440 929 438 1000 437 

I 
1090 436 1286 434 1301 431 1306 431 1324 436 
1335 438 1366 440 1391 442 1413 444 1432 443 
1447 444 1480 444 1537 448 1647 450 

I 
Mannino'• n Values nu~ 5 

Sta n Val Sta n Val Sta n Val Ste n Val Sta n Val 
0 .03 1000 .125 1286 .04 1324 .125 1480 .03 

Bank Sta: Left Ri91\t Lenqths: Left Channel RiQht Coeff Contr. E:xpan. 

I 
1286 1324 1000 1240 880 .1 .3 

CROSS SECTION OUTPUT Profile 1100-yr 

I 
H.S. Elev (ft) 444.26 Element Left 08 Channel RiQht 08 
Vel Head (ftl 0.04 Ht. n-Val. 0.070 0.040 0.125 
E.G. Elev I ft I 4.U. 29 Reach Len. (ft) 1000.00 1240.00 880.00 
Cr1t N.S. (ft) Flow Area (aq ftl 3785.71 436.30 386.71 
E.G. Slope (ft/ft) 0.000195 Area (aq ftl 3785.71 436.30 386.71 

I Q Total (cfs) 5565.00 Flow (cfa) 4261.69 1133.17 170.14 
Top Width (ft) 814.06 Top Width (ftl 616.38 38.00 159.68 
Vel Total (ft/a) 1.21 AVCJ. Vel. (ft/al 1.13 2.60 0.44 
Max Chl Dpth (ftl 13.26 Hydr. Depth lftl 6.14 11.48 2.42 

I 
Conv. Total Ccfsl 398297.0 conv. (Cfa) 305009.1 91101.1 12176.7 
Len111th Wtd. (ft) 1043.58 Netted Per. (ftl 616.49 38.98 160.16 
Hin Ch &1 (ftl 431.00 Shear (lb/aq ftl 0.07 0.14 0.03 
Alpha 1.61 Stream Power (lb/ft a) 0.09 0.35 0.01 
Frctn Loas (ft) 0.15 CUm Volume (acre-ftl 846.76 209.58 533.91 

I C ' E Loaa 1ft) 0.00 Cum SA 1 acres I 143.99 13.15 79.29 

CROSS SECTION RIVER: Restoration 

I 
REACH: Bonnie RS: 7 

INPUT 
Description: B-7 
Station Elevation Data nUJIIIII 15 

I Sta &lev Sta Elev Sta Elev su Elev Sta Elev 
0 450 88 4~0 371 440 428 438 562 436 

590 435.8 869 434 882 429 897 42g 910 434 
954 436 984 438 1073 450 1099 450 1115 452 

I Hann1nCJ's n Values nUJIIIII 4 
Sta n Val Sta n Val Sta n Val Sta n Val 

0 .OJ 580 .125 869 .04 910 .125 

I Bank Sta: Left R1qht Lengths: Left Channel R1qht Coeff Contr. Expan. 
969 910 855 1080 590 .1 .3 

I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

CROSS SECTION OUTPUT Profile 1100-yr 

w.s. Elev lftl 444.12 Element. Left oa Channel R1Qht 08 
Vel Head lftl 0.03 Nt. n-Val. 0.063 0.040 0.125 
E.G. Elev (ft) 444.14 Reach Len. (ftl 855.00 1080.00 590.00 
Crit W.S. (ft) Flow Area Caq ftl 4298.22 554.89 753.69 
E.G. Slope (ft/ftl 0.000106 Area (aq ftl 4298.22 554.89 753.69 
Q Total (cfa I 5708.00 Flow Ictal 4188.68 1172.30 347.03 
Top Width (ft) 774,96 Top Width Cftl 614.58 41.00 119.38 
Vel Total 1ft/a) 1.02 Avg. Vel. Cft/al 0.97 2.11 0.46 
Max Chl Dpth !ftl 15.12 Hydr. Depth Cftl 6.99 13.53 6.31 
conv. Total (cfsl 553411.6 conv. Ccfa I 406107.8 113658.4 33645.4 
Length Wtd. I ftl 877.45 Wetted Per. (ft) 614.11 42.86 119.91 
Kin Ch El I ftl 429.00 Shear Clb/aq ftl 0.05 0.09 0.04 
Alpha 1.57 Stream ~er (lb/ft a) 0.05 0.18 0.02 
Frctn Loa a (ft) 0.16 CUm Volume (acre-ft) 753.97 195.47 522.39 
C ' E Loa a (ftl 0.01 CUm SA (acreal 129.86 12.03 75.47 

Warninq - The conveyance ratio (upstream conveyance divided by downstream conveyance) ia leas 
than 0.7 or greater than 1.4. Thia may indicate the need for additional croaa aectiona. 

CROSS SECTION 
REACH: Bonnie 

RIVER: Restoration 
RS: 6 

INPUT 
Description: B-6 
Station Elevation Data num- 12 

Sta Elev Sta Elev Sta Elev Sta 
0 452 86 450 375 444 461 

515 429 540 t29 556 434 648 
840 436 917 452 

Hanninq'a n Values nwa- 4 
Sta n Val Sta n Val Sta n Val Sta 

0 .03 375 .125 497 .04 556 

Bank Sta: Left Right Lengths: Left Channel Right 
497 556 625 1800 1310 

CROSS SECTION OUTPUT Profile llOO•yr 

M.S. Elev (ftl 443.83 Element 
Vel Head I ft I 0.14 Wt. n-Val. 
E.G. £lev lftl 443.97 Reach Len. (ft) 
Crlt W.S. (ft) Flow Area (aq ftl 
E.G. Slope lft/ftl 0.000392 Area (sq ft) 
Q Total (cfal 5708.00 Flow (cfa) 
Top Width lftl 500.28 Top Width (ftl 
Vel Total (ft/al 1.53 Avg. Vel. (ft/8) 
Max Chl Dpth Cftl 14.83 Hydr. Depth I ft I 
COnv. Total (cfa) 288125.5 COnv. (cfal 
Length wtd. (ftl 1515.90 Wetted Per. 1ft) 
Kin Ch El (ft) 429.00 Shear Clb/aq ftl 

£lev Sta 
438 497 
436 698 

n Val 
.125 

COeff contr. 
.1 

Left 08 
0.125 

625.00 
489.71 
489.71 
325.31 
119.59 

0.66 
4.09 

16420.9 
119.85 

0.10 
Alpha 3.83 Stream Power Clb/ft a) 0.07 
Frctn Lo88 (ft) 0.57 CUm Volume (acre·ftl 706.98 
c ' & Loas (ft) o.oo CUm SA (aerea) 122.65 

Elev 
436 
436 

Expan. 
.3 

Channel Right 08 
0.040 0.125 

1800.00 1310.00 
772.09 2463.90 
772.09 2463.90 

3083.44 2299.25 
59.00 321.69 

3.99 o. 93 
13.09 7.66 

155644.3 116060.3 
61.08 322.52 

0.31 0.19 
1.24 0.17 

179.02 500.60 
10.79 72.48 



I 
I CROSS SECTION RIVER: Restoration 

REACH: Bonnie RS: 5 

INPUT 

I 
Deacrlption: B-5 
Station Elevation Data nWD- 19 

Sta Elev Sta Elev Sta £lev Sta Elev Sta Elev 
0 450 134 448 213 446 300 434 350 434 

369 428 389 428 410 434 415 434 526 436 

I 
703 438 773 440 810 442 868 444 1003 446 

1113 448 1163 450 1293 454 1402 454 

Mannlng'a n Valuaa nWD- 5 

I 
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 

0 .03 213 .125 350 .04 410 .125 810 .OJ 

Bank Sta: Left Right Lengths: Left Channel Right COeH contr. E.xpan. 
350 410 1265 1600 BOO .1 .3 

I CROSS SECTION OUTPUT Profile 1100-yr 

M.S. Elev lftl 443.27 Element Left 08 Channel Right 08 

I 
Vel Head Cftl 0.13 Wt. n-Val. 0.125 0.040 0.124 
E.G. Elev (ftl 443.40 Reach Len. ( ftl 1265.00 1600.00 800.00 
Crlt w.s. (ftl Flov Area (aq ftl 774.88 796.14 2479.93 
E.G. Slope lft/ft) 0.000360 Area (aq ftl 774.88 796.14 2479.93 
Q Total (ct'a I 5708.00 Flov lcfst 655.07 3083.94 1968.99 

I Top Width I ft I 614 .oo Top Width (ftl 117.20 60.00 436.80 
Vel Total 1ft/at 1.41 Avg. Vel. 1ft/at 0.85 3.87 0.79 
Max Chl Dpth I ft I 15.27 Hydr. Depth (ftl 6.61 13.27 5.68 
Conv. Total (ct'al 300928.9 COnv. (cfal 34535.8 162587.0 103806.1 

I 
Length Wtd. (ft.) 1241.71 Netted Per. ( t'tl 117.84 61.77 436.93 
Min Ch El (ftl 429.00 Shear (1b/aq ftl 0.15 0.29 0.13 
Alpha 4.23 Stream Pover (lb/ft sl 0.12 1.12 0.10 
Frctn Los a (ft. I 0.31 Cum Volume (acre-ft.) 697.91 146.62 426.26 
C li E Loss I t'tl 0.02 Cum SA (acres) 120.95 8.33 61.08 

I CROSS SECTION RIVER: Restoration 
REACH: Bonnie RS: 4 

I INPUT 
Deacrlptlon: B-4 
Station Elevation Data num- 24 

St. a E. lev St. a &lev Sta &lev Sta &lev Sta Elev 

I 0 450 54 448 107 446 130 448 216 448 
230 446 439 446 962 444 1145 442 1182 438 

1210 436 1286 434 1380 432 1395 427 1415 427 
1430 432 1623 434 1724 436 1798 440 1893 442 

I 
2131 446 2495 U6 2587 448 2785 450 

Mannln9'e n Values num- 5 
Sta n Val St. a n Val Sta n Val Sta n Val Sta n Val 

0 .03 1145 .125 1380 .04 1430 .125 1798 .03 

I Bank Sta: Left Right Lengtha: Left Channel R19ht COeff COntr. Expan. 
1380 1430 980 1100 955 .1 .3 

I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

CROSS SECTION OOTPUT Profile 1100-yc 

N.S. Elev lftl 443.01 Element Left 08 Channel Rlqht 08 

Vel Head I ft I 0.05 Nt . n•Val. 0.123 0 . 040 0.116 
&.G. &lev Cftl 443.07 Reach Len. Cftl 980.00 1100.00 955.00 
Crlt w.s. Cftl Flow 1\.cea Ceq ftl 1877.32 725.70 3335 . 06 
&.G. Slope (ft/ftl 0.000182 Area Ceq ftl 1877.32 725.70 3335 . 06 
Q Total Cef•l 5708.00 Flow Ccfel 1238.68 2118.51 2350.81 
Top Width C ft I 901.11 Top lfldth Uti 327.78 50.00 523.33 
Vel Total (ft /eJ 0.96 Av9 . Vel . Cft/eJ 0.66 2.92 o. 70 
Max Chl Dpth Cftl 16.01 Hyde. Depth Cft1 5 . 73 14.51 6.37 
Conv. Total Ccfal 423079 . 8 Conv. Cefal 91811.4 157024.8 174243.5 
Lenqth Ntd. Uti 1005.27 Netted Per. ( ft 1 328.12 51 . 62 523.50 
Min Ch El Cftl .t27.00 Shear llb/aq ft1 0.07 0.16 0 . 07 
Alpha 3 . 75 Stream Power llb/ft 111 0 . 04 0.47 o.os 
Frctn LollS (ftl 0.04 Cum Volume cacre-ftl 659.40 118 . 67 372.86 

C ' E Loa a Cftl 0.01 CUm SA (acrea) 114.49 6.31 52.26 

Warning • The conveyance ratio (upstream conveyance divided by downstream conveyance) ia lese 
than 0 . 7 or greater than 1.4 . Thia ~y indicate the need for additional croas •eetiona. 

CROSS SECTION 
REACH: Bonnie 

INPUT 
Deacr1pt1on: B-3 
Station Elevation 

Sta Elev 
0 450 

233 438 
1440 433 . 5 
1852 432 
1986 438 
2840 446 

RIVER: Reatoration 
RS: 3 

Data 
Sta 

24 
250 

1514 
1882 
2108 
3000 

num-
Elev 

448 
440 
432 
425 
439 
450 

nWIP" 

27 
Sta 

44 
597 

1595 
1902 
2256 

&lev 
442 
441 
430 
425 
438 

Sta 
114 

1025 
1676 
1926 
2645 

&lev 
uo 
440 
432 
432 
442 

Sta 
198 

1260 
1750 
1963 
2726 

Hanninq'a n Values 
Sta n Val 

0 .03 
Sta 

1440 
n Val 

.125 

5 
su 

1852 
n Val 

. 04 
n Val 

.12S 
Sta 

1986 

Bank Sta: Left Right Lengths : Left Channel Right 
1852 1926 1010 1860 1088 

CROSS SECTION OOTPUT Profile 1100-yr 

N.S. Elev (ftl 
Vel Head (ft 1 
E.G. Elev (ftl 
Crlt H.S. lftl 
&.G . Slope Cft/ftl 
Q Total (cfa) 
Top Width I ft I 
Vel Total C!t/a) 
Hax Chl Dpth Cftl 
Conv. Total (cflll 
Length ltt.d. lftl 
H1n Ch El 1ft) 
Alpha 
Frctn Loa• (ft) 
C ' E Loaa Cftl 

443.01 
o.oo 

443 . 01 

0.000016 
5708 . 00 
2645 . 29 

0 . 43 
18.01 

1427984.0 
1172.80 

425.00 
1.47 
0.02 
0.00 

Element 
Nt. n-Val. 
Reach Len. (ftl 
Flow Area (aq ftl 
Area (aq ftl 
Flow Ccfal 
Top Width I ft I 
Avq. Vel. lft/al 
Hyde. Depth Cft) 
Conv. Ccf8) 
Netted Per. Cft) 
Shear (lb/aq ftl 
stream Power Clb/ft a) 
Cum Volume (acre-ft) 
Cum SA ( acre• I 

Coeff Contr. 
.1 

Left 08 
0.058 

1010.00 
9177.52 
9177.52 
3417.36 
1811.37 

0.37 
S. 07 

854929.8 
1811.96 

0.01 
o.oo 

S35.0S 
90.43 

Elev 
uo 
438 
435 
434 
444 

n Val 
.03 

Expan. 
.3 

Channel 
0.040 

1860.00 
1143.77 
1143. 'J7 
1037.03 

74.00 
0.91 

15.46 
259436.6 

75.81 
0.02 
0.01 

95.07 
4.74 

Right 08 
0.038 

1088.00 
2941.16 
2941.16 
1253. 60 
759 . 92 

0.43 
3.87 

313617.1 
760.36 

0.00 
o.oo 

304.06 
38.19 



I 
I CROSS SECTION RIVER: Restoration 

REACH: Bonnie RS: 2 

INPUT 

I 
Description: B-2 
Station Elevation Data num- 26 

Sta Elev Sta &lev Sta Elev Sta &lev Sta Elev 
0 450 38 446 184 445 330 446 625 446 

710 444 1602 442 2156 440 Z327 438 2354 436 

I 2420 434 2844 434 2894 432 2906 425 2924 425 
2938 432 2950 433 29'74 434 2995 434 3280 438 
3318 438 3383 440 3966 444 4133 444 4316 444 
4402 450 

I Hann1nQ'a n Values num- 5 
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 

0 .03 2327 .125 2894 .04 2938 .125 2950 .03 

I Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. E.xpan. 
2894 2938 1800 1660 890 .1 .3 

CROSS SECTION OUTPUT Profile 1100-yr 

I w.s. Elev (ftl 442.98 Ele~~~ent Left 08 Channel Right 08 
Vel Head (ftl 0.01 Mt. n-Val. 0.086 0.040 0.031 
E.G. Elev (ftl 442.99 Reach Len. (ftl 1800.00 1660.00 890.00 
Crlt H.S. ( ft) Flow Area (aq ft) 6992.74 700.28 3629.52 

I &.G. Slope lft/ft) 0.000025 Area (sq ftl 6992.74 700.28 3629.52 
Q Total (cfs) 5693.00 Flow (cfB) 2141.93 775.21 2775.86 
Top Width I ft I 2654.61 Top Width lftl 1730.73 44.00 879.87 
Vel Total (ft/a) 0.50 Avq. Vel. (ft/al 0.31 1.11 0. 76 

I 
Hax Chl Opth (ftl 11.98 Hyclr. Depth 1ft) 4.04 15.92 4.13 
Conv. Total (cfsl 1147919.0 Conv. (cfa) 431891.8 156310.6 559716.1 
Length Wtd. (ftl 1335.21 Wetted Per. (ftl 1730.89 47.54 880.01 
Min Ch &1 (ftl 425.00 Shear (lb/aq ftl 0.01 0.02 0.01 
Alpha 1.93 Stream Power (lb/ft s) 0.00 0.03 0.00 

I Frctn Loa a (ftl 0.02 Cum Volume (acre-ftl 347.58 55.70 222.01 
c ' & LoSS (ftl 0.00 Cum SA (acres) 49.36 2.22 17.71 

I 
Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is leas 

than 0.7 or greater than 1.4. This ~Y indicate the need for additional cross sections. 

CROSS SECTION RIVER: Restoration 
R£1\.CH: Bonnie RS: 1 

I INPUT 
Description: B-1 
Station Elevation Data nWP 30 

I 
Sta Elev Sta Elev Sta Elev Sta &lev Sta Elev 

0 450 210 4411 333 446 351 444 457 442 
503 440 538 n8 650 430 BOO 430 892 430 
905 428 920 421 932 421 950 428 9118 428 

1050 426 11110 425 1238 426 1353 426 1395 428 

I 1441 428 1452 430 1466 432 1475 432.3 15t8 434 
1615 436 1653 436 1940 444 2416 446 2510 450 

Hanning'a n Values num- 5 

I 
Sta nVal Sta n Val Sta n Val Ste n Val Sta n Val 

0 .03 BOO .125 905 .04 950 .125 1415 .03 

Bank Ste: Left Ri9ht LervJtha: Left ChaMel Right Coeff Contr. Expan. 
905 950 0 

I 
0 0 .1 .3 

I 
I 
I 



I 
I 

CROSS SECTION OUTPUT Profile llOO•yr 

w.s. Elev Cftl 442.97 Element Left OB Channel Ri(,lht 08 
Vel Head (ftl 0.00 Wt. n•Val. 0.040 0.040 0.099 

I 
E.G. £lev (ftl 442.97 Reach Len. 1ft) 900.00 900.00 900.00 
Crit W.S. (ft) Flov Area (sq ftl 4579.70 973.21 10961.22 
E.G. Slope lft/ftl 0.000007 Area (aq ftl 4579.70 973.21 10961.22 
Q Total (cfal 5693.00 Flow Cc!s) 2271.53 592.16 2829.31 
Top Width lftl 1494.66 Top Width (ftl 496.56 45.00 953.09 

I 
Vel Total lft/sl 0.35 Avq. Vel. (ft/sl 0.50 0.68 0.26 
Max Chl Opth (ftl 21.97 Hydr. Depth lftl 9.22 19.40 u.so 
conv. Total (cfsl 2161135.0 conv. (Cfll) 862302.4 224790.3 1074042.0 
Lenqth Wtd. ( ft l 800.00 Wetted Per. (ft) 497.11 47.87 953.66 

I 
Hin Ch El 1ft) 421.00 Shear (lb/sq ftl 0.00 0.01 o.oo 
Alpha 1.49 Stream Power Clb/ft 8) 0.00 0.01 0.00 
Frctn Lotu!l ( ft I 0.02 Cum Volume (acre-ft) 71.33 14.69 126.79 
C ' E LoSS (ft) 0.00 Cum SA (acres) 

I Warnlnq - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or qreater than 1.4. This may indicate the need for additional cross sections. 

I 
CROSS SECTION RIVER: Restoration 
REACH: GalUlD RS: 497.40 

INPUT 
Description: Station 497HO 

I 
Station Elevation Data num- 10 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
0 460 20 450 53 449.5 61 440.5 79 440.5 

87 449.5 600 449.5 1025 450 1045 455 1065 460 

I Hannlnq's n Values nWIP" 4 
Sta n Val Sta n Val Sta n Val Sta n Val 

0 .14 53 .083 87 .065 600 .14 

I Banlt Sta: Left Rlqht Lenqths: Left Channel Riqht COeff Contr. Expan. 
53 87 595 650 560 .1 .3 

CROSS SECTION OUTPUT Profile UOO•yr 

I w.s. Elev (ftl 455.89 Element Left OB Channel Riqht 08 
Vel Head lftl 0.01 wt. n-Val. 0.140 0.083 0.085 
E.G. Elev (ftl 455.90 Reach Len. (ft) 595.00 650.00 560.00 
Crlt w.s. (ftl Flov Area (sq ftl 237.25 451.22 5955.71 

I E.O. Slope (ft/ftl 0.000246 Area (sq ftl 237.25 451.22 5955.71 
Q Total Ccfsl 6266.00 Flow (C!s) 124.04 615.93 5526.03 
Top Width lftl 1040.33 Top Width I ft I 44.78 34.00 961.55 
Vel Total lft/s) 0.94 Avq. Vel. (ft/sl 0.52 1.37 0.93 

I 
Max Chl Dpth lftl 15.39 Hydr. Depth lftl 5.30 13.27 6.19 
COnv. Total (cfsl 399584.8 Conv. Ccfs) 7909.8 39278.2 352396.8 
Lenqth Htd. 1ft) 578.62 Netted Per. Cftl 46.17 42.08 962.28 
Hin Ch El 1ft) 440.50 Shear (lb/sq ftl 0.08 0.16 0.10 
Alpha 1.07 Stream Power (lb/ft sl 0.04 0.22 0.09 

I Frctn Loss lftl 0.30 Cum VolUlD8 (acre-ftl 1495.96 508.50 1857.78 

C ' E Lo&ll (ft) 0.01 CWII SA (acres) 155.58 32.46 218.34 

I 
Narnlno - The conveyance ratlo (upstream conveyance divided by downstream conveyancal is less 

than 0.7 or qreater than 1.4. This may indicate the need for additional cross sections. 

I 
I 
I 
I 



I 
I 
I 
I 
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I 
I 
I 
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I 
I 
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I 
I 
I 
I 
I 
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CROSS SECTION 
REACH: Galu111 

RIVER: Restoration 
RS: 490.90 

INPUT 
Description: Station 490+90 
Station Elevation Data num-

Sta Elev Sta Elev 
0 457 10 455 

129 439.8 137 448.8 

Hannin9'• n Values 
Sta n Val 

0 .14 

nwa­
Sta n Val 
103 .083 

10 
Sta 

65 
565 

3 
Sta n Val 
137 .14 

Sta Elev 
103 448.8 
600 455 

Sta Elev 
111 439.8 
610 457 

Bank Sta: Left Ri9ht Lengtha: Left Channel Right 
103 137 320 350 340 

COetf COntr. 
.1 

Expan • 
• 3 

CROSS SECTION OOTPUT Profile 1100-yr 

w.s. Elev lftl 
Vel Head lftl 
E.G. Elev I ftl 
Crlt W.S. lftl 
E.G. Slope lft/ftl 
Q Total lcfsl 
Top Width I ftl 
Vel Total (ft/s) 
Max Chl Dpth (ftl 
Conv. Total (cfal 
Length Wtd. I ft I 
Hin Ch El I ft) 
Alpha 
Frctn Loss I ft) 
C ' E Loss (ftl 

4 55.51 
0.08 

455.59 

0. 001797 
6266.00 

595.09 
1. 75 

15.71 
147805.9 

339.25 
439.80 

1. 71 
o.51 
0.00 

Element 
Wt. n-Val. 
Reach Len. ( ft l 
Flov Area (sq ftl 
Area laq ftl 
Flov (efe) 
Top Width (ftl 
~vg. Vel. (ft/el 
Hydr. Depth lftl 
Conv. (cfa) 
Wetted Per. I ft I 
Shear Clb/aq ftl 
Stream Power (lb/ft sl 
Cum Volume (acre-ftl 
cum SA 1 acres I 

CROSS SECTION 
RF.ACJl: Galum 

RIVER: Restoration 
RS: 487.40 

INPUT 
Description: Station 487+40 
Station Elevation Data num-

Sta Elev Sta Elev 
0 457 10 455 

249 439.4 257 448.4 

Hanning's n Values 
Sta n Val 

0 .14 

num­
Sta n Val 
223 .083 

10 
Sta 

15 
600 

4 
Sta 
257 

Elev 
450 
450 

n Val 
.14 

Sta Elev 
223 448.4 
690 455 

Sta n Val 
600 .065 

Left OB 
0.140 

320.00 
398.27 
398.27 
503.81 

95.54 
1.26 
4.17 

11884.1 
95.84 
0.47 
0.59 

1491.62 
154.62 

Channel 
0.083 

350.00 
462.10 
462.10 

1732.63 
34.00 

3.75 
13.59 

408'10.2 
42.08 
1.23 
4.62 

501.69 
31.96 

Sta Elev 
231 439.4 
100 457 

Bank Sta: Left Right Lengths: Left Channel Right 
223 257 550 640 290 

Coeff Contr. 
.1 

Expan. 
.3 

CROSS SECTION OOTPUT 

w.s. Elev 1 ftl 
Vel Head (ft) 
E.G. Elev I ft) 
Cdt W.S. 1ft) 
E.G. Slope (ft/ftl 
Q Total (cfal 
Top Width I ftl 
Vel Total 1ft/a) 
Hax Chl Dpth lftl 
conv. Total Ccfel 
Length Wtd. (ftl 
HinCh El (ft) 
Alpha 
F.rctn Loss lftl 
C ' E Loss lftl 

Profile 1100-yr 

454.95 
0.07 

455.02 

0.001588 
6266.00 
678.98 

1.63 
15.55 

157248.4 
390.12 
439.40 

l.ll 
0.20 
0.02 

Element 
lli't. n-Val. 
Reach Len. lftl 
Flov Area lsq !tl 
~lee a I sq ft I 
Flow (efsl 
Top Width lftl 
~vg. Vel. lft/s) 
Hydr. Depth lftl 
Conv. (cfsl 
Wetted Per. (!tl 
Shear llb/sq ftl 
Stream Power Clb/ft el 
Cum Volume (acre-ftl 
Cum SA I acres I 

Left OB 
0.140 

550.00 
1207.44 
1207.44 
1629.16 
212.95 

1.35 
5.67 

40884.5 
215.00 

0.56 
0.15 

1485.72 
153.49 

Channel 
0.083 

640.00 
456.5'7 
456.5'7 

1596.23 
34.00 

3.50 
13.43 

40058.1 
42.08 
1.08 
3.16 

498.00 
31.68 

Ri~ht OB 
o.uo 

340.00 
2720.5S 
2720.55 
4029.56 

465.54 
1.48 
5.114 

95051.5 
465.95 

0.66 
0.97 

1902.01 
209.17 

Right 09 
0.131 

290.00 
2191.12 
2191.12 
3040.62 

432.03 
1.39 
5.07 

76305.7 
432.17 

0.50 
0.70 

1782.85 
205.67 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or 9reater than 1.4. This may indicate the need !or additional cross sections. 
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CROSS SECTION 
REACH: Galum 

INPUT 

RIVER: Restoration 
RS: 481.00 

Description: Station 481+00 
Station Elevation Data num-

Sta Elev Sta Elev 
0 457 5 450 

116 448.2 890 450 

9 
Sta 

84 
1165 

Elev 
448.2 

455 

Sta 
91 

1175 

&lev 
439.2 

457 

Sta 
109 

Hanning's n Values 
Sta n Val 

0 .14 

num­
Sta n Val 

84 .083 

3 
Sta 
116 

n Val 
.065 

Bank Sta: Left Right Lengths: Left Channel Right 
94 116 450 460 230 

CROSS SECTION OUTPU'l' Profile 1100-yr 

M.S. Elev (ftl 
Vel Head (ftl 
E.G. Elev (ftl 
Crit M.S. (ftl 
E.G. Slope lft/ftl 
Q Total Ccfsl 
Top Nidth (ftl 
Vel Total lft/sl 
Max Chl Opth 1ft) 
Conv. Total (cfel 
Length Ntd • ( ft 1 
Min Ch El (ft) 
Alpha 
Fretn Loss (ttl 
C ' E Loss (ft) 

454.78 
0.02 

454.80 

0.000251 
6266.00 
1150.97 

1.06 
15.58 

395686.6 
258.15 
439.20 

1.07 
0.07 
0.00 

Element 
Ht. n-Val. 
Reach Len. I ft I 
Flow Area (eq ftl 
Area lsq ftl 
Flov (cfsl 
Top Width lftl 
Avg. Vel. (ft/sl 
Hyde. Depth lftl 
Conv. (cfa) 
Netted Per. Itt) 
Shear (lb/aq ftl 
Stream Power (lb/ft a) 
cum Volume (acre-ttl 
cum SA I acres I 

CROSS SECTION 
REACH : Ga 1 W11 

RIVER: Restoration 
RS: 476.40 

INPUT 
Deaer1pt1on: Station 476+40 
Station Elevation Data num-

Sta E1ev Sta Elev 
0 457 10 455 

so 439 58 448 

Hanning's n Valuea 
Sta n Val 

0 .14 

num­
Sta n Val 

25 .083 

10 
Sta 

10 
720 

3 
Sta 

58 

E1ev 
450 
450 

n Val 
.065 

Ste 
25 

1300 

Bank Sta: Left Right Lengths: Left Channel Right 
25 58 

CROSS SECTION OUTPUT 

H.S. Elev (ftl 
Vel Head (ftl 
&.G. Elev (ftl 
Celt M.S. lftl 
E.G. Slope (ft/ftl 
Q Total (cfsl 
Top Width C ft I 
Vel Total (ft/al 
Max Chl Opth (ft) 
Conv. Total (cfsl 
Length wtd. Cftl 
MinCh El lftl 
Alpha 
Frctn Loss lftl 
c' E Loss Cftl 

300 340 450 

Profile 1100-yc 

454.71 
0.02 

454.73 

0.000287 
6266.00 
1256.49 

1.12 
15.71 

369859.4 
436.66 
439.00 

1.04 
0.12 
0.00 

Element 
wt. n-Val. 
Reach Len. I ft I 
Flow Area (aq ftl 
Area (sq ftl 
Flow (cfsl 
Top Width ( ft I 
Avg. Vel. Cft/sl 
Hyde. Depth 1ft) 
Conv. (cfa) 

Netted Per. (ftl 
Shear (lb/sq ftl 
Stream Power (lb/ft sl 
Cum Volume (aere-ftl 
cum SA (acres) 

Coeff Contr. 
.1 

Elev 
448 
455 

Left 08 
0.140 

450.00 
457.02 
457.02 
241.88 

82.42 
0.53 
5.55 

15274.5 
84.90 
0.08 
0.04 

1475.21 
151.63 

Sta 
33 

1310 

Coeff Conte. 
.1 

Left OB 
0.140 

300.00 
85.67 
85.67 
40.84 
15.00 

0.49 
5.71 

2410.6 
19.84 

0.08 
0.04 

1472.41 
151.12 

Elev 
439.2 

Expan. 
.3 

Channel 
0.083 

460.00 
435.62 
435.62 
598.77 
32.00 
1.37 

13.61 
31811.5 

40.80 
0.17 
0.23 

491.44 
31.20 

Elev 
439 
457 

Expen. 
.3 

Channel 
0.083 

340.00 
446.46 
446.46 
664.36 

33.00 
1.49 

13.53 
39214.9 

41.08 
0.19 
0.29 

486.78 
30.85 

Right 08 
0.065 

230.00 
4992.&0 
4992.50 
5425.34 
1036.56 

1.09 
4.82 

342600.6 
1036.60 

0.08 
0.08 

1758.93 
200.78 

Right OB 
0.065 

450.00 
5067.94 
5067.94 
5560.80 
1208.48 

1.10 
4.19 

328233.8 
1208.50 

0.08 
0.09 

1732.37 
194.85 
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CROSS SECTION 
REACH: Galum 

RIVER: Restoration 
RS: 473.00 

INPUT 
Description: Station 473+00 
Station Elevation Data num- 12 

Sta Elev Sta Elev Sta Elev Elev Sta 
0 457 10 45~ 10 450 

Sta 
63.5 
1400 

448.6 71.5 
88.5 438.6 96.5 448.6 860 448.6 448 1550 
1675 4 55 1685 457 

Hanning's n Values 
Sta n Val 

0 .14 

num­
Sta n Val 

63.5 .083 

4 
Sta 

96.5 
n Val 

.065 
Sta 
860 

n Val 
25 

Bank Sta: Left Rlqht 
63.5 96.5 

CROSS SECTION OUTPUT 

ti.S. Elev lftl 
Vel Head lftl 
E.G. Elev lftl 
Crit M.S. lftl 
E.G. Slope lft/ftl 
Q Total lcfBJ 
Top tlldth I ft I 
Vel Total Cft/sl 
Max Chl Dpth lftl 
Conv. Total lcfal 
Length tltd. Cftl 
Hln Ch El lftl 
Alpha 
Frctn Loas I ft I 
C ' E Loaa I ft I 

CROSS SECTION 
REACH: Galum 

INPUT 

Lenqtha: Left Channel 
190 240 

Profile 1100-yr 

454.60 
0.01 

454.61 

0.000253 
6266.00 
1655.05 

0.64 
16.00 

394031.6 
283.84 
438.60 

1.26 
0.07 
0.00 

Element 
Wt. n-Val. 
Reach Len. I ft I 
Flow Area lsq ftl 
Area laq ft 1 
Flow (cfal 
Top Width lftl 
Avg. Vel. lft/sl 
Hydr. Depth lftl 
Conv. lcfs) 
Wetted Per. (ftl 
Shear llb/sq ftl 
Stream Power 11b/ft a) 
cum Volume (acre-ftl 
Cum SA. (acres) 

RIVER: Restoration 
RS: 470,60 

Description: Station 470+60 
Station Elevation Data num-

Sta Elev Sta Elev 

Coeff Contr. 
.1 

Left OB 
0.140 

190.00 
283.66 
283.66 
137.76 

53.50 
o. 49 
5.30 

8662.8 
58.12 
0.08 
0.04 

1471.14 
150.89 

&lev Sta 
0 457 10 455 

15 
Sta 

10 
915 

1320 

Elev 
450 

448.5 
450 

Sta 
120 
918 

448.4 129 
146 438.4 153 448.4 
930 448.5 1260 445 

Manning's n Values 
Sta n Val 

0 .065 

num­
Sta n Val 
120 .083 

4 
Sta n Val 
153 .065 

1350 

Sta 
915 

us 927 
455 1360 

n Val 
25 

Bank Sta: Left Riqht Lengths: Left Channel Right 
345 

Coetf Contr. 
.1 120 153 

CROSS SECTION QJTPUT 

N.S. Elev Cftl 
Vel Head (ftl 
E.G. &lev (ftl 
Crit N.S. (ftl 
E.G. Slope (ft/ftl 
0 Total (cfal 
Top Nidth I ft I 
Vel Total lft/aJ 
Max Ch1 Dpth I ft I 
Conv. Total lcfal 
Length Ntd. lftl 
Min Ch El lftl 
Alpha 
Frctn Loaa Ut 1 
c ' E Loss (ft) 

105 210 

Profile 1100-yr 

4 54.54 
0.01 

454.54 

0.000209 
6266.00 
1337.21 

0.71 
16.14 

433086.3 
295.14 
4 38.40 

1.16 
0.03 
0.00 

Element 
Wt. n-Val. 
Reach Len. I ft l 
Flow Area laq ftl 
Area (sq ftl 
Flow lcfal 
Top Nidth I ft I 
Avg, Vel. Cftlsl 
Hydr. Depth lftl 
Conv. lct'al 
Netted Per. (ftl 
Shear llb/aq ftl 
Stream Power (lb/ft a) 
cum Volume (acre-ftl 
cum SA I acres) 

Left OB 
0.065 

105.00 
586.94 
586.94 
576.98 
110.00 

0.98 
5.34 

39879.1 
114.55 

0.07 
0.07 

1469.24 
150.53 

Elev 
438.6 

450 

Expan. 
.3 

Channel 
0.083 

240.00 
448.07 
448.07 
612.25 

33.00 
1.37 

13.58 
38500.8 

42.61 
0.17 
0.23 

483.29 
30.60 

Elev 
438.4 

445 
4517 

&xpan. 
.3 

Channel 
0.083 

210.00 
452.48 
452.48 
565.79 

33.00 
1.2~ 

13.71 
39105.4 

42.66 
0.14 
0.17 

490.81 
30.41 

Ric;~ht OB 
0.128 

295.00 
9090.85 
9090.85 
5515.99 
1568.55 

0.61 
5.80 

346868.0 
1568.66 

0.09 
0.06 

1659.24 
180.51 

Right 08 
0.116 

345.00 
7823.10 
7823.10 
5123.23 
1194.21 

0.65 
6.55 

354101.8 
1198.04 

0.09 
0.06 

1601.97 
171.15 

Warn1nq - The conveyance ratio (upstream conveyance divided by downstream conveyance) is leas 
than 0.7 or greater than 1.4. Thia may indicate the need for additional croaa aectiona. 
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CROSS SECTION 
REACH: GalWD 

RIVER: Restoration 
RS: 468.50 

INPUT 
Description: Station 468+50 
Station Elevation Data numa 

Sta Elev Sta Elev 
0 457 10 455 

311.5 438.2 329 . 5 439.2 
1004 442.5 1007 446.2 
1290 455 1290 457 

HanninQ's n Values 
Sta n Val Sta 

0 .065 303.5 

numa 
n Val 

.083 

17 
Sta 

25 
336 . 5 
1055 

4 
Sta 

336.5 

Elev 
450 

446.2 
445 

n Val 
.065 

Sta 
50 

U2 
1100 

Sta 
1100 

Elev 
446.2 
446.2 

446 

n Val 
25 

Sta 
303.5 

995 
1180 

&lev 
446.2 
442.5 

450 

Bank Sta: Left RiQht Lenoths: Left Channel RiQht Coeff contr. Expan. 
303.5 336. 5 150 210 340 

CROSS SECTION OUTPUT Profile 1100-yr 

W.S. Elev 1ft) 
Vel Head Cftl 
E.G. Elev lftl 
Crit W.S. Cftl 
&.G. Slope lft/ftl 
Q Total Ccfs) 
Top Width I ft I 
Vel Total Cft/s) 
Max Oll llpth I ft) 
Conv . Total lcfa) 
LenQth Ntd. Cftl 
Hln Ch El (ft) 
Alpha 
Frctn Loa a C ft I 
C ' E Lou (ft I 

454.51 
0.01 

454 . 52 

0.000052 
6266.00 
1258.74 

0.63 
16. 31 

866664.4 
233.43 
438.20 

1.00 
0.03 
0.01 

EleiDIInt 
Wt. n-Val. 
Reach Len. I ft I 
Flow Area Csq ftl 
Area ceq ftl 
Flov (cfs) 
Top Width (ftl 
AVQ. Vel. 1ft/a) 
Hydr . Depth Cftl 
Conv . Ccfsl 
Wetted Per. (ftl 
Shear Clb/aq ftl 
Stream Power 11b/ft s) 
Cum Volume caere-ftl 
Cum SA I acre a I 

.1 .3 

Left OB 
0.065 

150.00 
2297.44 
2297.44 
1527.64 
292.03 

0 . 66 
7.87 

211291.0 
293.05 

0.03 
0.02 

1465.76 
150.04 

Channel 
0.083 

210.00 
474.24 
474.24 
321.16 

33.00 
0 . 68 

14.37 
44420 . 7 

39.63 
0.04 
0.03 

4'J8.511 
30.26 

Rioht 08 
0.070 

340. 00 
7173.90 
7173.90 
4417.20 

933.71 
0 . 62 
7 . 68 

610952.7 
937.47 

0.02 
0.02 

1542 . 58 
162.72 

Warninq - The conveyance ratio (upstream conveyance divided by downstream conveyance) ia leas 
than 0 . 7 or oreater than 1.4. This ~y indicate the need for additional croaa sections. 

CROSS SECTION 
REACH : Gal WD 

INPUT 

RIVER: Restoration 
RS: 466 . 40 

Deacr1pt 1on: Station 466+40 
Station Elevation Data numa 19 

Sta E1ev Sta E1ev Sta 
0 457 10 455 35 

211.5 438 . 18 229 . 5 438.18 236 . 5 
978 445 . 35 981 440.35 990 

1050 4(5 1245 450 1260 

Mann1nQ''O n Values num- 5 
Sta n Val Sta n Val su 

0 25 58 .065 203.5 

E1ev 
450 

446 . 16 
440.35 

455 

n Val 
.083 

Bent Sta: Left R1Qht Lenqths: Left Olannel 
203 . 5 236.5 33 33 

Sta &lev Sta Elev 
58 446.18 203.5 446.18 

2!0 446.18 942 44!.35 
993 445.35 1029 445.35 

1270 457 

Sta n Val Sta n Val 
236 . 5 .065 250 25 

RiQht Coeff Contr. &xpan. 
33 .1 . 3 
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CROSS S&CTIOO OOTPUT 

w.s. Elev (!tJ 
Vel Head Cftl 
E.G. Elev (ftl 
Crlt W.S. (ftl 
E.G. Slope Cft/ftl 
Q Total {cfs) 
Top Width ( ft) 
Vel Total (ft/el 
Hax Chl Opth (ft) 
Conv. Total (cfsl 
Length Wtd. (ftl 
H1n Ch El I ftl 
Alpha 
Frctn Loss (ftl 
C ' E Loss (ftl 

CROSS SECTION 
REACH: Galum 

INPUT 

Profile 1100-yr 

454.32 
0.14 

454.47 

0.001434 
6266.00 
1244.59 

0.61 
16.14 

165492.1 
33.00 

438.18 
25.00 

0.05 
0.01 

Element 
Wt. n-Va1. 
Reach Len. I ft I 
Flow Area (sq ftl 
Area (sq !tl 
Flov (cfs) 
Top Width ( ft l 
Avg. Vel. (ft/s) 
Hydr. Depth (ftl 
Conv. ectal 
Wetted Per. Cftl 
Shear {lb/aq ftl 
Stream Power {lb/ft s) 
Cum Volume (acre-ftl 
Cum SA (acres) 

RIVER: Restoration 
RS: 466.07 

Description: Station 466+07 
Station Elevation Data n~ 

Left 08 
0.073 
33.00 

1375.03 
1375.03 
4152.69 
190.12 

3.02 
7.23 

109677.1 
190.86 

0.64 
1.95 

1459.44 
149.21 

Sta Elev Sta Elev 
0 457 10 455 

181.5 437.9 198.5 437.9 
978 445.12 981 440.12 

1050 445 1245 450 

19 
Sta 

35 
206.5 

990 
1260 

&lev 
450 

445.9 
440.12 

455 

Sta 
78 

230 
993 

1270 

&lev 
445.9 
445.9 

445.12 
457 

Sta 
173.5 

952 
1019 

Hanning's n Values 
Sta n Val 

0 25 

nwn­
Sta n Val 
78 .065 

3 
Sta n Val 
230 25 

Bank Sta: Left Right Lengths: Left Channel Right 
173.5 206.5 48 48 48 

CROSS SECTION OUTPUT Profile 1100-yr 

w.s. Elev (ftl 
Vel Head I ft I 
E.G. &lev lftl 
Ccit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total lcfel 
Top Width I ftl 
Vel Total lft/sl 
Hax Chl Cpth (ftl 
Conv. Total (cfel 
Length Wtd. Cftl 
Hin Ch El I ftl 
Alpha 
Frctn Lose I ft I 
C ' E Lose I ft I 

454.21 
0.20 

454.41 

0.001707 
6266.00 
1243.68 

0.61 
16.31 

151643.5 
49.00 

437.90 
35.26 
0.12 
0.18 

Element 
Wt. n-Val. 
Reach Len. I ft I 
Flow Area (sq ftl 
Area (sq ftl 
Flow (efa) 
Top Width C ft I 
Avg. Vel. Cft/sl 
Hydr. Depth Cftl 
Conv. Cefsl 
Wetted Per. (ftl 
Shear (lb/aq ftl 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

coe ff Cont r. 
.3 

Left OB 
0.095 
48.00 

1107.14 
1107.14 
30'79.11 

159.55 
2.78 
6.94 

74493.5 
160.16 

o. 74 
2.05 

1458 .so 
149.08 

Channel 
0.083 
33.00 

468.82 
468.82 

1650.38 
33.00 

3.52 
14.21 

43588.5 
39.61 
1.06 
3. '73 

476.31 
30.10 

Elev 
445.9 

445.12 
445.12 

Expan. 
.5 

Channel 
0.065 
48.00 

474.24 
474.24 

23f3. 76 
33.00 

4. 94 
14.37 

56721.4 
39.63 
1.28 
6.30 

475.95 
30.07 

Right 08 
4.210 
33.00 

8424.22 
8424.22 

462.93 
1021.47 

0.05 
8.25 

12226.5 
1027.90 

0.73 
0.04 

1481. '70 
155.09 

Right OB 
2.643 
48.00 

8764.69 
8764.69 
8U.12 

1051.13 
0.10 
8.34 

20428.7 
1057.54 

0.88 
0.09 

14'75.19 
154.31 

Warning- The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need 
for additional cross sections. 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
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CROSS SE:CTIOtf 
REACH: Galum 

RIVER: Restoration 
RS: 465 . 59 

INPUT 
Description: Station 465+59 
Cross-section upstream of bridge 
Station Elevation Data nw- 10 

Sta Elev Sta Elev Sta &lev Sta &lev Sta 
0 455 10 450 20 441.16 27 438.7 50 

63 43'7 . 86 n . 5 H1.86 92 444 . 83 100 

Hanninc;~'s n Values • niiiiP" 3 
Sta n Val Sta n Val Sta n Val 

0 2!5 20 .065 92 25 

Bank Sta: Left Right LenQtha: Left Channel Right 
20 92 38 38 38 

Ineffective Flow num- 2 
Sta L 

92 
Sta L Sta R &lev 

0 20 455 . 16 

CROSS SECTIOM OUTPUT 

N.S. Elev {ftl 
Vel Head I ft I 
E.G. Elev lttl 
Cr1t lf.S. lftl 
E.G. Slope lft/ft) 
Q Total Ccfel 
Top Width ( ft I 
Vel Total 1 ft/al 
Hax Chl llpth I tt I 
Conv. TOtal lcfel 
Length wtd. (ftl 
Hin Ch El (ft) 
Alpha 
Fretn Loss Cftl 
C ' E Loss (ftl 

Sta R Elev 
110 455.16 

Profile 1100-yr 

453.31 
0.80 

454.11 
447.39 

0.003751 
6266.00 

103.24 
7.19 

15.4!5 
102309. 4 

3.00 
437.86 

1.00 
0.01 
0.00 

Element 
Wt. n-Val. 
Reach Len. Cftl 
Flov Area (sq ftl 
Area Ceq ftl 
Flov (cfel 
Top Midth ( ft I 
Avo . Vel. Cft/al 
Hydr. Depth Cftl 
Conv. (eta) 
Wetted Per. Cftl 
Shear Clb/aq ftl 
Stream Power (lb/ft a) 
Cum Volume cacre-ftl 
CUro SA (acres) 

450 110 

COet:f Contr. 
. 3 

Left OB 

3.00 

88 . 25 

16.62 

1457.84 
148.99 

&lev 
442 . 74 

455 

Expan • 
.5 

Channel 
0.065 

3.00 
870.93 
870 . 93 

6266.00 
72.00 
7.19 

12.10 
102309.4 

74.17 
2.73 

19. 63 
475.21 
30.01 

Right OB 

3.00 

58 . 11 

14.62 

1470.33 
153.'72 

Narning - The parabolic search method failed to converge on critical depth. The program will try the 
cross section slice/secant method to find critical depth. 

BRIOOE 
REACH: Galum 

RIVER: Restoration 
RS: 4155. 40 

INPUT 
Description: 
Distance from Upstream XS -
Deck/Roadway Width 
Weir Coefficient 

3 
32 

2.6 
Bridge Deck/Roadway Skew • 
Upstream Deck/Roadway 'COOrdinates 

num- 8 
Sta Hi Cord 

0 455.16 
20 455.16 

100 455 . 16 

Lo Cord 
455.16 
453.33 

450 

sta 
10 

92.01 
110 

Hl Cord 
455.16 
455.16 
45~ . 16 

Upstream Bridge Cross Section Data 
Station Elevation Data num- 10 

Lo Cord 
450 

453.33 
455 

Sta &lev Sta Elev Sta &lev 
0 45~ 10 450 

63 437.86 71.5 441.86 

MannlnQ's n Values num-
Sta n Val Sta n Val 

0 25 20 .065 

3 

20 441.16 
92 444.93 

Sta n Val 
92 25 

Bant Sta : Left R1Qht COeff Contr. Ex~n • 
20 92 • 3 .5 

Ineffective Flow num- 2 
St. a L Sta R £lev Sta L Sta R Elev 

0 20 455.16 92 110 455.16 

Sta Hi Cord Lo Cord 
20 455.16 441.16 

92 . 01 455.16 441.16 

Sta 
27 

100 

&lev 
438.7 

450 

Sta £lev 
50 442.74 

110 455 
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Downstream Deck/Roadvay COOrdinate• 
nwa- 8 
Sta Hi CoN Lo Cord Sta Hi CoN Lo Cord Sta Hi Cord Lo Cord 

0 455.16 455.16 10 455.16 450 20 455.16 441.16 
20 455.16 453.33 92.01 455.16 453.33 92 . 01 455.16 441.16 

100 455 . 16 450 110 455 . 16 455 

Downstream Bridge Cross Section Data 
Station Elevation Data num- 10 

Sta Elev Sta Elev Sta Elev Sta Elev Sta £lev 
0 455 10 450 20 441.16 27 438.7 50 442.74 

63 437.86 71.5 441.86 92 444.83 100 450 110 

Hanning's n Values num- 3 
Sta n Vll Sta n Val Sta n Val 

0 25 20 .065 92 25 

Bank Sta: Left Right Coeff Contr. &xpan • 
20 92 . 3 .5 

Ineffective Flow num- 2 
Sta L StaR Elev Sta L Sta R Elev 

0 20 455.16 92 110 455.16 

Upstream Embankment side elope 
Downatream Emanitment aide slope 
Maximum allowable submergence for weir 
Elevation at which velr flow beqins 
Energy head used in spillway deaign 
Spillway hoi9ht ueed in deai9n 

flow • 

0 horiz. to 1.0 vertical 
0 horiz. to 1.0 vertical 

.95 

"eir crest shape 

Number of Brid9e Coefficient Seta • 1 

Low Flow Methods and Data 
Energy 

Selected Low Flow Hethoda • Energy 

High Flow Method 
Energy Only 

Additional Bridge Parameters 
Add Friction component to Momentum 

• Broad Created 

Do not add Height colq)Onent to Momentum 
Class 8 flow critical depth computations uae critical depth 

inside the bridge at the downstream end 
Criteria to check for preaaure flow • Upatream water surface 

BRIDGE OUTPUT Profile 1100-yr 
Opening : Bridge 11 

E.G. US . (ft) 
w.s. us. (ft) 
Q Total I cfe) 
Q Bridge (cfe) 
Q Weir (cfa) 

Weir Sta Lft 1ft) 
Weir Sta Rgt (ftl 
Weir Subcaerg 
Heir Max Depth (ft) 
Min Top Rd lftl 
Min El Pre 1 ftl 
Delta EG (ft) 
Delta MS (ft) 
BR Open Area (sq ftl 
BR Open Vel (ft/a) 
Coef of Q 
Br Sel Hthd 

454.11 
453.31 

6266 . 00 
6266.00 

455 . 16 
455 . 16 

0 . 32 
0.21 

872.41 
7 . 31 

Enerqy only 

Element 
E .G. Elev (ftl 
w.s. Elev (ftl 
Crit W.S. 1ft) 
Max Chl Dpth CftJ 
Vel Total lft/al 
Flow Area (aq ftl 
Froude I Chl 
Speclf Force leu ftl 
Hydr Depth ( ft I 
W.P. Total (ft) 
Conv. TOtal Ccfal 
Top Width ( ft I 
Frctn Loss (ftl 
c ' E Lou lftl 
Shear TOtal Clb/sq ftl 
Power TOtal tlb/ft a) 

Inside BR us 
454 . 10 
453.30 
H7.39 

15 . U 
7.20 

869 . 92 
0.37 

6768.82 
12. 08 
86.90 

92370 . 2 
72 . 21 

0.15 
0 . 01 
2 . 88 

20 . 71 

455 

Inside BR DS 
453.94 
453.11 
447.39 
15.25 

7.31 
856.72 

0.37 
. 6632.11 

11.90 
86.72 

90172.3 
72.20 

0.01 
0.00 
2. 98 

21.78 

Warning - The parabolic search method failed to converge on critical depth . The program will tcy the 
eroaa section slice/secant method to find critical depth . 

WarninQ - The parabolic search aethod felled to converge on critical depth. The program will try the 
croee aectlon eliee/aecant method to find critical depth. 
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CROSS SECTION 
REACH: Ga lum 

INPUT 

RIVER: Restoration 
RS: 465.21 

Description: Station 465+21 
Croaa•aeetion immediately downstream of bridqe 
Station Elevation Data num- 10 

Sta Elev Sta Elev Sta Elev 
0 455 10 450 20 441.16 

63 437.86 71.5 441.86 92 444.83 

Sta 
27 

100 

Elev 
438.7 

450 

Sta Elev 
so 442.74 

110 455 

Hanning•a n Values 
Sta n Val 

0 25 

num­
Sta n Val 

20 .065 

3 
Sta 

92 
n Val 

25 

Bank Sta: Left Right Lengths: Left Channel Riqht 
195 20 92 

Ineffective F1ov num-
Sta L Sta R Elev 

0 20 455.16 

2 
Sta L 

92 

110 140 

Sta R Elev 
110 455. 16 

CROSS SECTION OOTPUT Profile llOO·yr 

M.S. Elev 1ft) 
Vel Head lftl 
E.G. E1ev 1ft) 
Crit W. S. 1ft) 
E.G. Slope Cft/ft) 
Q Total Ccfa) 
Top Width I ft I 
Vel Total lft/s) 
Hax Chl Dpth lftl 
conv. Total Ccfa) 
Length Htd. C ft I 
Hin Ch El 1ft) 
Alpha 
Frctn Lose Cft) 
C ' E Loss (ft) 

453.10 
0.69 

453.79 
447.02 

0.003306 
5712.00 

102.39 
6.68 

15.24 
99336.6 
142.82 
437.86 

1.00 
0.11 
0.27 

Element 
Wt . n•Val. 
Reach Len. (ft) 
Flov Area laq ft) 
Area Caq ftl 
Flov lcfsl 
Top Midth 1ft) 
Avg. Vel. 1ft/a) 
Hydr. Depth (ftl 
Conv. lctsl 
Wetted Per. lftl 
Shear Clb/aq ftl 
Stream Power llb/ft s) 
Cum Volume lacre·ftl 
Cum SA (acres) 

Coeff Contr. E.xpan. 
.3 . 5 

Left OB 

110. 00 

84.77 

16.19 

1457.83 
148.98 

Channel 
0.065 

140. 00 
855 . 65 
855 . 65 

5712 . 00 
72 . 00 

6 . 68 
11.88 

99336.6 
74 . 77 

2 . 36 
15.77 

474.45 
29.95 

R1qht 08 

195.00 

55 . 05 

14.19 

1470.33 
153.72 

Marn1nq ·The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need 
for additional croaa sections . 

Marninq • The conveyance ratio (upstream conveyance divided by downstream conveyance! is leas 
than 0.7 or greater than 1 . 4. This may indicate the need for additional erose sections. 

Merninq • The ~rabolic search method failed to converge on critical depth. The program vill try the 
croaa section alice/secant method to find critical depth. 

CROSS SECTI<»f RIVER: Restoration 
REACH : Galum RS: 17 

INPUT 
Description: G-17 
Statton Elevation Data num- 12 

Sta Elev Sta Elev Sta Elev Sta Elev Sta &lev 
0 455 183 450 210 448 353 446 399 436.5 

417 436.5 434 446 452 446 537 446 620 448 
646 456 688 458 

Hann1nq'a n Values num- 3 
Sta n Val sta n Val Sta n Val 

0 .125 353 .04 434 . 125 

Bank Sta : Left Right Lenqthe: Left Channel Right Coeff Contr. E.xpan. 
353 434 490 680 825 .1 . 3 



I 
I CROSS SECTiaf OUTPUT Profile 1100-yr 

M. S. Elev (ftl 453.26 Ele~~~ent Left 08 Channel Rl9ht 08 
Vel Head C ftl 0.15 1ft . n-Val . 0.125 0 . 040 0 . 125 

I 
E. G. Elev Cftl 453.41 Reach Len . Cftl 490.00 680 . 00 82S.OO 
Crit M.S. (ftl Flow Area (aq ftl 1204 . 22 1058. 18 1311 . 99 
E. G. Slope (Ct/ftl 0.000339 Area (aq ftl 1204 . 22 1058. 18 1311.99 
Q Total (cfs) 5712.00 Flov (cfel 789 . 98 3904 . 45 1017 . 56 
Top Nldth (ftl 573.35 Top Nidth I ft I 289 . 26 81 . 00 203 . 09 

I Vel Total (ft/e) 1.60 Avq. Vel. 1ft/a) 0 . 66 3 . 69 0.78 
Hax Chl Dpth (ftl 16.76 Hydr . Depth I ft I 4.16 13.06 6.46 
Conv. Total (cfel 310250.5 Conv. (cfe) 42908.2 212072 . 7 55269.6 
Lenqth Wtd. (ftl 696.72 Wetted Per. Cftl 289.39 84.45 203.90 

I 
Hin Ch El (ftl 436.50 Shear llb/eq ftl 0.09 0 . 27 0.14 
Alpha 3.71 Stream Power (lb/ft e) 0.06 o. 98 0.11 
Frctn Loes Cftl 0.27 Cum Volume (acre-ftl 1456.21 471.38 1467.27 

C ' E Loss (ftl 0.01 CUm SA (acre a l 148.60 29.71 153.23 

I CROSS SECTiaf RIVER: Restoration 
REACH : Galum RS: 16 

I 
INPUT 
Deacr1pt1on: G-16 
Station Elevation Data nUIII'" 14 

Sta &lev Sta Elev Sta Elev Sta Elev Sta Elev 
0 455 184 446 224 444 280 446 293 444 

I 306 440 310 436 321 436 336 442 391 444 
503 446 712 446 737 450 785 460 

Mannino's n Values nWP 3 

I 
Sta n Val Sta n Val Sta n Val 

0 .125 293 .04 336 . 125 

Bank Sta: Left Riqht Lenqtha: Left Channel Riqht Coeff Contr. Expan. 
293 336 880 820 700 . 1 . 3 

I CROSS SECTION OUTPUT Profile 1100-yr 

w.s. Elev (ft) 453.01 Element Left 08 Channel Rioht os 

I 
Vel Head (ft) 0.12 Wt . n-Val. 0.125 0.040 0.125 
E.G. Elev (ftl 453.13 Reach Len. I ft I 880.00 820.00 700.00 
Crlt N. S. ( ftl Flow Area Ceq ft) 1374.89 600 . 34 3058.90 
E.G. Slope Cft/ft) 0.000440 Area (aq ftl 137t.89 600.34 3058 . 90 
Q Total Ccfa l 6700 . 00 Flow (cfa) 1157.88 2576 . 37 2965.75 

I Top Width I ft I 710 . 71 Toe> Width I ft I 252.27 43 . 00 415 . 44 
Vel Total Cft/el 1.33 Avq . Vel. 1ft/e) 0.84 4. 29 0 . 97 
H.u Chl Dpth ( ft l 17.01 Hyde. Depth (ftl 5.45 13. 96 7.36 
Conv. Total (cfs) 319571.0 Conv. (cfe) 55227.8 122885. 5 141457 . 7 

I 
Lenqth Ntd. (ft) 788.83 Wetted Per. (ft) 252.68 46 . 41 416 . 12 
Min Ch El Cftl 436.00 Shear (lb/aq ftl 0.15 0.35 0 . 20 
Alpha 4.30 Stream Pover llb/ft e) 0.13 1.52 0.20 
Frctn Lose lftl 0.31 Cum Volume (acre-ft) 1441.70 458.43 1425. 88 

C ' E Lose (ftl 0.01 CUm SA Cacree) 145.55 28.74 147.38 

I CROSS SECTION RIVER: Restoration 
REACH: Galum RS: 15 

I INPUT 
Description: G-15 
Station Elevation Data num- 20 

Sta Ehv Sta Elev Sta Elev Sta Elev Sta Elev 

I 0 476 193 448 208 444 211 443 216 444 
304 444 375 4U 446 442 457 442 466 440 
476 436 481 436 489 440 499 442 575 444 
792 446 810 450 845 460 853 462 928 470 

I Hannlnq'e n Valuea num- 3 
Sta n Val Sta n Val Sta n Val 

0 .125 457 .04 499 .125 

I Ban It Sta: Left Right Lenotha: Left Channel Riqht COeft Conte. Expan. 
457 499 1700 2060 2030 .1 . 3 

I 
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CROSS SECl'ION OUTPUT 

N.S. Elev (ftl 
Vel Head (ftl 
&.G. &lev 1ft) 
Celt W.S. (ftl 
&.G. Slope lft/ft) 
Q Total lcfal 
Top Width lftl 
Vel Total (!t/al 
Hax Chl Dpth (ft) 
conv. Total (cfel 
LenQth Wtd. I ft l 
Hin Ch &1 (ft) 
Alpha 
Frctn Loss I ft l 
C ' E Loaa Cftl 

CROSS SECl'ION 
REACH: Gel WD 

INPUT 

Prolile 1100-yr 

452.13 
0.08 

452.91 

0.0003U 
6700.00 
659.15 

1.21 
16.73 

361841.4 
1953.09 
436.00 

3 . 56 
0.71 
0.01 

Ele1110nt 
Nt. n-Val. 
Reach Len. I ft 1 
Flow Area Caq ftl 
Area (aq ftl 
Flow (cfsl 
Top Width lftl 
AVQ . Vel. (!t/a) 
Hyde. Depth Cftl 
Conv. lefa) 
Wetted Per. (ft) 
Shear llb/aq ftl 
Stream Power (lb/ft a) 
Cum Volume (acre-ftl 
CWn SA I acres I 

RIVER: Reatoration 
RS:U 

Description: G-1• 
Station Elevation Data nWIP" 11 

Sta 
295 
465 
623 

Sta 
0 

387 
586 
858 

£lev 
460 
452 
435 
446 

HanninQ'a n Values 
Sta n Val 

0 .125 

Sta 
227 
404 
613 
944 

&lev 
•54 
450 
435 
460 

nWIP' 
Sta n Val 
577 .04 

3 

&lev 
452 
444 
440 

Sta n Val 
623 .125 

Sta 
339 
549 
641 

Bank Sta: Left RiQht LenQths: Left Channel RiOht 
577 623 

CROSS SECTION OUTPUT 

N.S. &lev (ftl 
Vel Head Cftl 
&.G. Elev (ftl 
Crit W.S. Cftl 
E.G. Slope lft/ftl 
Q Total (cfa) 
Top Nldth (ft) 
Vel Total lft/al 
Haa Chl Dpth I ft I 
COnv. Total lcfa) 
t.enQth Ntd . C ft I 
Hin Ch El (ftl 
Alpha 
Frctn Loss 1ft) 
C ' E Loss (ftl 

915 800 615 

Profile flOo-yr 

451.93 
0.16 

452.09 

0.000389 
6700.00 
583.09 

1.56 
16.93 

339520.4 
'748.'7'7 
435.00 

4.22 
0.13 
0.04 

Element 
wt. n-Val. 
Reach Len. I ft I 
Flov Area lsq ftl 
Area (sq ftl 
Flow (cC.I 
Top Width I ft I 
AVQ. Vel. lft/sl 
Hyde. Depth (ftl 
Conv. (cfal 
Netted Per . Cftl 
Shear (lb/aq ftl 
Stream Power (lb/ft e) 
Cum Volume (acre-ftl 
Cum SA 1 acres l 

Warnift9 - Divided flow computed for thia croaa-aection. 

Left 08 
0.125 

1700.00 
2448.51 
2448.51 
2291.50 

296.60 
0.94 
8.26 

123754.9 
297.75 

0.18 
0.16 

1403.08 

£lev 
451 
442 
442 

140.01 

Sta 
311 
517 
815 

Channel 
0.040 

2060.00 
571.62 
571.62 

2168.51 
42.00 
3.79 

13.61 
117113.0 

44.13 
0.29 
1.05 

447.40 
27.94 

&lev 
452 
440 
444 

Coeff COnte. Expan. 
.1 .3 

Left 08 
0.125 

815.00 
1410.18 
1410.18 
1326.16 
265.66 

0.94 
5.31 

67202.7 
266.19 

0.13 
0.12 

1327.78 
129.04 

Channel 
0.040 

800.00 
731.28 
731.28 

3272.90 
46.00 

4 . 48 
15.90 

165853. 0 
48.48 
0.37 
1.64 

416.59 
25.86 

Ri9ht 08 
0.125 

2030.00 
2514. '73 
2514 . '73 
2239.99 

320.55 
0.89 
7.85 

120973. 5 
321.41 

0.17 
0.15 

1381.09 
141.46 

Ri9ht 08 
0.125 

615.00 
2156.55 
2156.55 
2100. ,. 
27l.t3 

o. 97 
7.95 

106464.7 
212 . 08 

o.u 
o.u 

1272.25 
127.67 

WarninQ - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0 . 7 or 9reater than 1.4. This may indicate the need for additional cross sections. 
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CROSS SECTION RIVER : Reatoration 
REACH: GalUIII RS: 13 

INPUT 
Description: G-13 
Station Elevation Data num- 20 

Sta E1ev Sta £lev sta Elev Sta E1ev su Elev 
0 460 223 446 335 440 4'71 438 690 440 

705 440 '715 435 730 435 738 438 758 438 
854 440 938 442 lOll 444 1053 446 1070 448 

1141 450 1194 452 1314 456 1332 458 1391 460 

HannlnQ'a n Values num- 3 
Sta n Val Sta n Val Sta n Val 

0 .125 705 .04 738 .125 

Bank Sta: Left Right LenQtha: Left Channel Right CoeU Conte. &xpan. 
705 738 430 1600 1520 .1 .3 

CROSS SECTION CUTPUT Profile llOD-yr 

N, S. Elev ( ftl 451.90 Element Left 08 Channel RiQht 08 
Vel Head (ftl 0.02 Wt. n-Val. 0.125 0.040 0.125 
E.G. Elev tftl 451.92 Reach Len. Cftl 430 . 00 1600.00 1520.00 
Celt w.s. (ft) Flov Area (aq ftl 6034.30 520.83 3710 . 31 
E.G. Slope (ft/ft) 0.000093 Area Csq ftl 6034.30 520.83 3710.31 
Q Total (cfsl 6700.00 Flov (cfa) 3557.27 1136.56 2006.17 
Top Width ( ft l 1062. 50 Top Width ( ft l 576.04 33.00 453 . 45 
Vel Total Cft/a) 0. 65 ~VCJ. Vel . 1ft/e) 0.59 2 . 18 0.54 
Hax Chl Dpth C ft I 16. 90 Hydr . Depth Cftl 10.48 15 . 78 8 . 18 
Conv. Total (cfa) 693671.0 Conv. (cfa) 368294 . 8 117671 . 7 207704 . 5 
LenQth Wtd. Cftl 1222. 84 Netted Per. (ft) 576.41 34.72 453.76 
Hln Ch E1 tftl 435 . 00 Shear tlb/aq ftl 0.06 0.09 0.05 
Alpha 2.53 Stream Power (lb/ft a) 0.04 0.19 0 . 03 
Frctn Lose tftl 0.19 CUIII Volume (acre-ftl 1258.14 405.10 1230.83 
C ' E Loaa Uti 0.01 Cum SA (acres) 121.16 25.13 122 . 55 

Warn10Q - The conveyance ratio (upatream conveyance divided by dovnatream conveyance) la leas 
than 0 . 7 or 9reater than 1.4 . This may indicate the need for addi tional croaa eect1one. 

CROSS SECTION RIVER: Restoration 
REACH: Galum RS: 12 

INPUT 
Description: G-12 
Station Elevation Data num- 17 

Sta Elev Sta Elev Sta Elev Sta 
0 460 222 446 252 442 266 

304 435 325 440 435 442 584 
668 448 678 450 705 452 730 
807 456 883 460 

HannlnQ'a n Values num- 3 
Sta n Vel Sta n Val Sta n Val 

0 .125 266 .04 325 .125 

Bank Sta: Left Right Lengths: Left Channel Right 
266 325 785 880 750 

E1ev Sta 
440 280 
444 637 
454 770 

Coeff Conte. 
.1 

Elev 
435 
446 
454 

&xpan. 
. 3 



I 
I CROSS SECTiaf OUTPUT Prot'lle 1100-yr 

w.s. Elev Cftl 451.59 Element Left 09 Channel RiOht OB 

Vel Head I ft) O.H Mt. n•Vd. 0.125 0.040 0.125 

I 
E. G. Elev (ftl 451.12 Reach Len. I ttl 185.00 880.00 150. 00 

Crit w.s. Uti Flow Area (eq ttl 622 . 09 890.59 2974 . 15 

E.G. Slope lft/ftl 0.000322 Area laq ttl 622.09 890.59 2914.75 

Q Total (eta) 6100.00 Flow (chi 440 . 99 3565.14 2693.87 

I 
Top Nidth (ftl ~6~ . '75 Top Midth lftl 132 . 45 59.00 3'74.30 

Vel Total (ft/al 1.49 Avo. Vel. 1ft/a) 0 . 11 4.00 0.91 

Max Chl Dpth 1ft) 16. 58 Hydr. Depth (ftl 4.70 15.09 7.95 

Conv. Total (cfal 373636 . 3 Conv. (cfal 24592.5 198815. 1 150228.0 

I 
Length Ntd. (ftl 825. 99 Netted Per. (ft) 133.03 60.45 374 . 69 

Hin Ch El (ttl 435 . 00 Shear (lb/aq ftl 0.09 0.30 0.16 

Alpha 3 . 99 Stream Power (lb/ft a) 0.01 1.18 0.14 

Frctn Loea C ft I 0 . 25 Cum Volume (ecre-ftl 1225.29 379.18 1114.19 

C ' E Lou (ftl 0.01 Cum SA (acreal 11'7.61 23.44 108.11 

I CROSS SECTiaf RIVER: Restoration 
REACH: Galum RS: 11 

I 
INPII'l' 
Description: G-11 
Station Elevation Data num- 24 

Sta Elev Sta Elev Sta Elev Sta &lev Sta Elev 
0 460 70 458 . 5 85 458 H8 456 182 455 

I 211 456 229 454 255 452 305 452 325 450 

384 444 415 442 487 442 573 442 664 440 

685 438 697 435 716 435 730 440 761 442 

799 444 872 454 919 456 943 460 

I Mannino's n Values nw. 4 
Sta n Val Sta n Val Sta n Vd Sta n Val 

0 .03 70 .125 664 . 04 730 .125 

I Bank Sta : Left Rioht Lenotha : Left Channel R1Qht Coeff Contr. Expan. 
664 730 1750 1720 1155 . 1 .3 

CROSS SECTION OUTPUT Profile 1100-yr 

I N.S. Elev (ftl 451.34 Element Left OB Channel Right OB 

Vel Head I rt I 0.11 Wt. n-Val. 0.125 0.040 0.125 

E.G. &lev (ft) 451.46 Reach Len. Cftl 1750.00 1720.00 1155.00 
Cdt W.S. (ftl Flow Area (sq ft) 2941 . U 941.66 834 . 52 

I E.G. Slope lft/ftl 0 . 000289 Area (aq ftl 2941.42 941.66 834.52 

Q !otal (cfa) 6700.00 Flow (cfa) 2581.17 3453.88 664.95 

Top Nldth I ft I 541.04 Top Wldth ( ft) 352.43 66.00 122.61 
Vel Total lft/al 1.42 Avq. Vel . (ft/sl 0.88 3.67 0.80 

I 
Max Chl Dpth (ftl 16.34 Hydr . Depth (ftl 8.35 14.27 6.81 

Conv . Total (cfsl 393900. 1 Conv. (eta) 151149.5 203057.4 39093.2 

Le~th wtd . (ftl 1688.14 Wetted Per. Cftl · 352.89 67 . 33 123. 22 
H1n Ch El lftl 435 . 00 Shear (lb/eq ftl 0.15 0 . 25 0.12 

I 
Alpha 3.62 Stream Power (lb/ft a) 0.13 0 . 93 0.10 
F.rctn Loas Uti 0 . 63 Cum Volu~e (acre-ftl 1193.18 360. 67 1081.40 

C ' E Loss (ft) 0 . 01 CUm SA I acres l 113.30 22.18 103.83 

I 
I 
I 
I 
I 
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CROSS SECTION 
~: Ga1wa 

RIVER: Restoration 
RS; 10 

INPUT 
Desce1pt1on: G-10 
Station Elevation 

Sta Elev 
0 460 

401 435 

Mannln9's n Values 
Sta n Val 

0 .125 

Data 
Sta 
200 
420 

nWP 
&lev 

442 
440 

num­
Sta n Val 
358 .04 

10 
Sta 
333 
4~2 

3 

&lev 
440 
444 

Sta n Val 
420 .125 

Sta 
358 
411 

Bank Sta: Left R1qht Lenqtha : Left Channel Riqht 
358 420 

CROSS SECTION OUTPUT 

M.S. £lev (ft) 
Vel Head lftl 
E.G. Elev (ft) 
Celt w.s. lftl 
E.G. Slope (ft/ft) 
Q Total lc:fal 
Top Width I ft l 
Vel Total (ft/a) 
Max Chl Dpth (ft) 
COnv. Total (cfa) 
Length Wtd . ( ft I 
Min Ch El 1ft) 
Alpha 
Frc:tn LollS I ft) 
C ' E Lon (ft) 

1580 1980 2005 

Profile 1100-yr 

450.59 
0 . 23 

450. 81 

0.000501 
6700 . 00 
367 . 97 

2.11 
15.59 

299257 . 5 
1913.78 

435.00 
3.31 
1.64 
0 . 04 

Element 
Mt. n-Val. 
Reach Len. 1 ft ) 
Flow Area (sq ft) 
Area (aq ftl 
Flow (cfsl 
Top Width (ftl 
Av9. Vel. (ft/a) 
Hydr. Depth lftl 
conv. (cfsl 
Wetted Per . Cftl 
Shear Clb/sq ftl 
Stream Pover (lb/ft a) 
Oum Vol~ cacre-ftl 
Oum SA I acres I 

E1ev 
439 
452 

Sta 
382 
528 

COeff COnte. 
.1 

Left 08 
0.125 

1580.00 
1961.40 
1961.40 
2184.36 

253.39 
1.11 
7.74 

97565.2 
253.81 

0.24 
0.27 

1094.69 
101.13 

Elev 
435 
460 

Expan. 
.3 

CMnnel 
0.040 

1980.00 
870.77 
870.77 

4172.03 
62.00 
4. 79 

14 . 04 
186345.1 

62 . 98 
0 . 43 
2.07 

324.89 
19.65 

Riqht 08 
0 . 125 

2005. 00 
342.48 
342.48 
343. 60 

52.58 
1.00 
6.51 

15347 . 2 
53.86 

0 . 20 
0.20 

1065. 80 
101.51 

Warning - The conveyance ratio !upstream conveyance divided by downstream conveyance) la leas 
than 0 . 7 or qreater than 1.4. This may indicate the need for additional cross aections. 

Warning- The energy loss vaa qreater than 1.0 ft (0. 3 m). between the current and previous cross 
section. This may indicate the need for edditional crosa sections. 

CROSS SECTION RIVER: Restoration 
REACH: Gal U111 RS: 9 

INPUT 
Description: G-9 
Station Elevation Data num- 11 

Sta &lev Sta Elev Sta Elev Sta Elev Sta Elev 
0 4S4 181 452 227 450 355 444 380 435 

398 435 407 438 462 440 519 442 558 450 
600 454 

Mannin9'• n Values num- 3 
Sta n Val Sta n Val Sta n Val 

0 .125 35& .04 407 .125 

Bank Sta: Left Rl9ht Lenqthe : X..ft Channel Rlqht COelf Contr. Expan. 
355 407 790 860 9CO .1 .3 
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CROSS SECl'I~ OUTPUT Profile UOO-yr 

W.S. Elev 1ft) 448.53 Element Left 08 Channel R1Qht 08 

Vel Head ( ft I 0.61 Nt, n-Val. 0.125 0 . 040 0.125 
E.G. Elev lftl 449.14 Reach Len. (ft) 790.00 860.00 94.0 . 00 
C.rit N.S. ( ft) Flow Area (aq ftl 218.62 517.42 1056.90 
E.G. Slope (ft/ftl 0.001791 Ana Ceq ftl 219.62 577.42 1056.90 
Q Total (ct. I 6700. 00 Flow (cfa) 198. 95 4390.67 2120.38 
Top Nidth C ft I 292 . 40 Top Width (ft) 96.58 52.00 143. 82 
Vel Total Cft/al 3 . 62 AvQ. Vel. (ft/al 0.86 7 . 60 2.01 
Hax Chl Dpth (ftl 13. 53 Hydr . Depth (ftl 2.26 11 . 10 7.35 
Conv. Total (cfa) 158753.4 Conv . (cfs) 4477.1 104034.8 50241.5 
LenQth Wtd . (ftl 871.07 14etted Per. (ft) 96.69 54.06 144.55 
Hin Ch El (ttl 435.00 Shear (lb/aq ftl 0.25 1.19 0.81 
Mph a 3 . 00 Stream Power (lb/ft a) 0.22 9.03 1.63 
rrctn Loss (ft) 2.96 cum Volume (acre-ftl 1055.16 291.97 1033.59 

C ' E Lose 1ft) 0.15 Cum SA (acreal 94.78 17.06 96.99 

14arninQ- The velocity head has chanqed by more than 0. 5 ft (0 . 15 m). This may indicate the need 
for additional cross aections. 

WarninQ - The conveyance ratio (upstream conveyance divided by downstream conveyance) ia lese 
than 0.7 or Qreat.er than 1.4. Thia may indicate the need for additional croas sectiona . 

14arning- The energy loaa was Qreater than 1.0 ft (0.3 m), between the current and previous erose 
section. Thla may indicate the need for additional cross sections. 

CROSS SEC'riaf RIVER: Restoration 
REACH: Galum 

INPUT 
Deacdption: G-8 
Station Elevation Data 

St. a £lev St. a 
0 454 49 

223 435 237 
433 452 509 

Hanning's n Values 
Sta n Val Sta 

0 .125 190 

Bank Sta : Left Aiqht 
190 249 

CROSS SECTI~ OUTPU'l' 

W.S. Elev lftl 
Vel Head 1ft) 
E.G. Elev (ftl 
Celt w.s. Cftl 
E.G. Slope (ft/ftl 
Q Total (cfa) 
Top Width I ft I 
Vel Total 1 ft/al 
Max Chl Dpth (ft) 
Conv. Total (cfa) 
LenQth Ntd. ( ft I 
Hin Ch E1 (ftl 
Mph a 
Frctn Loea (ftl 
C ' E Losa (ttl 

RS: 8 

nWII'" 12 
E1av Sta Elov Sta 

450 93 U2 190 
436 249 440 327 
454 

nuapo 3 
n Val Sta n Val 

.04 249 . 125 

LenQths : Left Channel Riqht 
1240 660 530 

Profile 1100-yr 

443.92 
2.11 

446.02 
443 . 92 

0 . 008923 
6700.00 

262.67 
6.84 
8.92 

70928.5 
922.91 
435. 00 

2 . 90 
1.28 
0 . 60 

Element 
Nt. n-Val. 
Reach Len. I ftt 
Flov Area (aq ftl 
Area (sq ftl 
Flow (cfe) 
Top Width ( ft I 
Av9. Vel. (ft/s) 
Hydr. Depth Cftl 
Conv. (cfs) 
Wetted Per. (ftl 
Shear (lb/aq ftl 
Stream Power (lb/ft s) 
CUm Volume (acre-ft) 
Cum SA (acres) 

£lev Sta 
440 214 
442 311 

Coeff Contr. 
.1 

Left 08 
0.125 

1240.00 
319.71 
319.71 
123.02 
115.14 

2.26 
2.78 

7654.1 
115.38 

1.54 
3.49 

1050.28 
92.86 

&lev 
435 
450 

&xpan . 
.3 

Channel 
0 . 040 

660.00 
422 . 99 
422.99 

5445 . 19 
59.00 
12.97 
7.17 

51644.6 
60.20 

3.91 
50 . 39 

282 . 10 
15. 97 

R19ht 08 
0.125 

530. 00 
237 . 47 
237.47 
531.80 

88 .53 
2.24 
2.68 

5629.8 
88.73 
1.49 
3.34 

1019.63 
94.48 
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Narninq - The ener9y equation could not be balanced within the specified number of iterations. The 
program selected the water surface that had the leaat amount of error between computed 
and assumed values. 

Warning- The velocity head has chan;ed by more than 0 . 5 ft (0.15 mi. This may indicate the need 
!or additional cross sections . 

Warning - The conveyance ratio (upstream conveyance divided by downstream oonveyancel is leas 
than 0.7 or Qreater than 1.4. This may indicate the need for additional cross sections. 

NarninQ - The energy loss was greater than 1.0 ft (0 . 3 mi. between the current and previous cross 
section. Thls aay indicate the need for additional cross sections . 

Warning During the standard step iterationa, vhen the aaaumed vator surface was aet equal to 
critical depth, the calculated water surface came back below critical depth. Thls 

indicates 
that there 1s not a valid aubcritical anaver. The program defaulted to critical depth. 

Warning - The parabolic search method failed to converge on critical depth. The program vill try the 
cross section slice/secant method to find critical depth. 

CROSS SECTION 
REACH : Galum 

RIVER: Restoration 
RS: 7 

INPUT 
Description: G-7 
Station Elevation Data 

Sta &lev Sta 
0 450 63 

450 442 1084 
1290 435 1318 

Hanni no's n Values 
Sta n Val Sta 

0 .03 1084 

Bank Sta: Lef't 
1232 

Right 
1318 

CROSS SECTION OUTPUT 

w.s . &lev (!tl 
Vel Head (ftl 
&.G. &lev (!t) 
Crlt M.S. (ft) 
E.G. Slope (ft/ftl 
Q Total (cfel 
Top Nidth 1ft) 
Vel Total lft/al 
Max Chl Dpth ( ft) 
Conv. Total (c!sl 
Length Ntd . (ftl 
HinCh £1 (!t) 
Alpha 
Frctn Loss (ftl 
C ' E Loss (ftl 

num- 15 
&lev Sta 

446 116 
442 1152 
436 1398 

nUIII'" 4 
n Val Sta 

. 125 1232 

Elev 
444 
440 
438 

n Val 
. 04 

Sta 
197 

1232 
1438 

Elev 
442 
438 
440 

Sta n Val 
1318 .125 

Sta 
298 

1265 
1520 

Lengths: Left Channel Right 
1820 

COett COntr. 
.1 1070 1480 

Profile 1100-yr 

443.62 Element Left 08 
0.10 Wt. n-Val. 0.042 

443.71 Reach Len. (!tl 1070. 00 
Flow Area (sq ftl 2159.87 

0.000594 Area (sq ft) 2159 . 87 
6353.00 Flow (cfa) 3218 . 94 
1331.15 Top Width (ftl 1100. 45 

1.77 AVQ. Vel . (!t/sJ 1.49 
8.62 Hydr . Depth (ftl 1.96 

260519 . 2 COnv . (cfs) 132030.2 
1513.68 Netted Per . (ft) 1100.53 

435.00 Shear (lb/sq ftl 0 . 07 
1.96 Stream Paver (lb/ft s) o.u 
0.08 CUm Volume (acre-ftl 1014.98 
0.03 Cum SA (acres) 75.56 

&lev 
441 
435 
452 

Expan. 
.3 

Channel 
0.040 

1480.00 
677.47 
617 . 47 

2426 . 29 
86. 00 

3 . 58 
7.89 

99518.2 
86 . 15 

0 . 29 
1.05 

273.76 
14.87 

RiQht 08 
0.125 

1820.00 
758.59 
759.59 
707.79 
144.11 

0.93 
5.24 

29030.8 
145.05 

0 . 19 
0.18 

1013. 57 
93.06 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is leaa 
than 0.1 or greater than 1 . 4. This ~y indicate the need for additional cross 

CROSS SECTION RIVER: Restoration 
REACH: Galum RS: 6 

INPUT 
Description: G-6 
Station &lavation Date n~ 15 

Sta &lev Sta Elev Sta £lev Sta Elev Sta Elev 
0 447 90 446 210 444 260 442 395 440 

440 434 505 432 530 430 542 429 603 42t 
613 430 1275 430 1296 434 1424 448 1443 450 

Hanning's n Values num- 5 
Sta n Val Sts n Val Sta n Val Sta n Val Sta n Val 

0 .03 210 .125 530 . 04 613 .07 1275 . 125 

Bank Sta: Left RiQht Lenqths: Left Channel RlQht COeffCOntr. Expan. 
530 613 525 1000 770 .1 .3 

aactiona. 
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CROSS SECTION OUTPUT Profile 1100-yr 

w.s. Elev Cftl 443.60 Ele111ent Left 08 Channel R1Qht 08 

Vel Head (ftl 0.01 Wt. n-Val. 0.125 0.040 0.071 
E:.G, Elev (ftl 443.60 Reac:h Len. Cftl 525.00 1000.00 770.00 
Crit w.s. lftl Flow Area (sq ftl 1682.19 1200.48 966&.10 
E.G. Slope (ft/ftl 0.000019 Area (aq ftl 1682.79 1200.48 9665.10 
Q Total (cfsl 6353.00 Flow (cfsl 348.68 1149.53 4854 . 79 
Top Width I ft) 1163.64 Top Width (ftl 309.90 83.00 770.74 
Vel Total (ft/s) 0.51 AVQ. Vel. (ft/a) 0.21 0.96 0.50 
Hax Chl Dpth (ftl 14.60 Hydr. Depth (ftl 5. 43 14.46 12.54 
Conv. Total (cfa) 1461988.0 Conv. (cfs) 80239.8 264537.3 1117211.0 
LenQth Wtd. ( ftl '727.78 Wetted Per. (ftl 310.46 83.09 771.64 
Min Ch El (ftl 429.00 Shear (lbfsq ftl 0.01 0.02 0.01 
Alpha 1.41 Stream Power llb/ft al 0.00 0.02 0.01 
Frctn Loss U~tl 0.02 ~ Volumo (acre-ftl 967.79 241.86 7 95 . 81 
C 6 E Loaa (ft) 0.00 CUm SA (acres) 58.24 12.00 73.94 

NarninQ - The conveyance ratio (upstream conveyance divided by downetream conveyance) is leas 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION 
REACH: Galum 

INPUT 
Description: G-5 
Statton Elevation 

Sta £lev 
0 450 

562 434 
804 435 

1625 450 

RivtR: Restoration 
RS: 5 

Data 
Sta 

57 
695 

1006 

num-
Elev 

448 
432 
435 

nulll'" 

16 
Sta 
160 
712 

1135 

Elev 
432 
428 
436 

Sta 
512 
727 

1208 

£lev 
432 
428 
438 

Sta 
523 
750 

1472 

Hann1nQ 1 & 
Sta 

0 
750 

n Values 
n Val 

.03 
.125 

Sta 
57 

n Val 
.125 

6 
Sta 
160 

n Val 
.07 

Sta 
523 

n Val 
.125 

sta 
695 

Bank Sta : Left Right LenQtha: Left Channel Right 
695 750 1450 1280 780 

CROSS SECTION OUTPUT Profile 1100-yr 

M.S. Elev (ttl 
Val Head (ftl 
£.G. £lev Cftl 
Crit N.S. (ft) 
E.G. Slope (ft/ftl 
Q Total (Cfal 
Top Width f ft I 
Vel Total 1ft/a) 
Hax Chl Dpth (ftl 
COnv. Total (cfaf 
Len9th Wtd. (ftl 
MinCh El (ftl 
Alpha 
Frctn Los• ( ftl 
C ' £ Loea fftl 

443.57 
0.01 

443.58 

0.000048 
6353.00 
1269.56 

0.56 
15. 57 

919'7'16 . 2 
118'7. 53 

428.00 
1.95 
0.07 
0.00 

Element 
1ft. n-Val. 
Reach Len. Cftl 
Flow Area Ceq ftl 
Area Caq ftl 
Flov (cfa) 
Top Width (ftl 
AVQ . Vel . (ft/e} 
Hydr. Depth Cftl 
Conv. (cfal 
Wetted Per. (ftl 
Shear Clb/aq ftl 
Stream Power Clb/ft a) 
CUm Volume Cacce-ftl 
CWD SA I acre• I 

COeff Contr. 
.1 

Left 08 
O.OBl 

1450.00 
6399.45 
6399.45 
3943.59 
609.49 

0 . 62 
10.50 

570945 . 4 
610.58 

0.03 
0.02 

919.08 
52. '70 

Elev 
434 
434 
us 

n Val 
.04 

&xpan. 
. 3 

Channel 
0.040 

1280.00 
753.41 
753.41 

1090.47 
ss.oo 
1.45 

13.70 
1578'76.5 

56.23 
0.04 
0.06 

219.43 
10.41 

Ri9ht 08 
0.125 

780.00 
4151.70 
4151.70 
1318.94 
605.07 

0.32 
6 . 86 

190954.3 
605.22 

0.02 
0.01 

673.69 
61.78 
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CROSS S£CTIC»> 
REACH: GalWD 

RIVER: Restoration 
RS: 4 

INPUT 
Oeacription: G-4 
Station Elevation Data num- 22 

Stl £lev Sta &lev Sta Elev Sta 
0 444 37 444 45 446 87 

168 448 300 438 445 432 522 
575 426 583 426 600 430 740 
913 434 968 438 1066 440 1315 

1542 444 1642 450 

HanninCJ'a n Values RUlli'" 4 
Sta n Val Sta n Val Sta n Val Sta 

0 .125 522 .04 600 . 125 913 

Bank Ste : Left R1Qht LeRi;!ths : Left Channel Riqht 
522 600 908 2600 2210 

CROSS SECTION OUTPUT Profile 1100-yr 

W.S . £lev lftl 443. 48 Element 
Vel Head lftl 0 . 03 lit. n-Val. 
E.G. Eln 1ft) 443.51 Reach Len. 1ft) 
Crlt W.S. 1ft) Flow Area lsq ftl 
E.G. Slope Cft/ftl 0.000079 Area (sq ttl 
Q Total (cfsl 6353.00 Flow lcfal 
Top Nidth Cftl 1281.29 Top Nidth I ft I 
Vel Total lft/al 0 . 68 Avg. Vel. (ft/sl 
Max Chl Dpth ( ft I 17 . 48 Hydr. Depth Cftl 
Conv. Total (c!al 715175.4 Conv . Ccfal 
Lenqth Wtd. ( ft) 2056 . 27 Netted Per. (ftl 
Min Ch E:l 1ft) 426.00 Shear (lb/sq ftl 

&lev Sta 
448 130 
430 S55 
430 892 
442 1415 

n Val 
. 125 

Coeff Conte. 
.1 

Left 08 
0.125 

908.00 
2388.67 
2388.61 
1126.32 

29t.J3 
0.47 
8. 12 

126192 . 6 
294.69 

0.04 
Alpha 3 . 71 Stream Power (lb/ft a) 0.02 
Frctn Loa a lftl 0.29 Cum Volume (acre-ftl 112.82 

c' £ Loa a (ft) 0 . 01 Cum SA (acres) 37.65 

&lev 
449 
428 
432 
442 

£xpan. 
. 3 

Channel RiQht 08 
0.040 0.125 

2600.00 2270 . 00 
1210. 41 5689.45 
1210.41 5689.45 
2471.84 2754.85 

78.00 908.96 
2.04 0.48 

15.52 6.26 
218261.7 310121.1 

78 . 62 909 . 25 
0.08 0.03 
0.15 0.01 

190.58 585.58 
8.46 48.22 

warninq - The conveyance ratio (upstream conveyance divided by downstream conveyance) la leas 
than 0.7 or ~;~reater than 1.4. This may indicate the need for additional erose sections. 

CROSS SECTION 
REACH: Gal um 

INPUT 

RIVER: Restoration 
RS: 2.6 

Description: G-2.6 Upstream Jamestown Br1dqe 
Station Elevation Data n~ 9 

Sta Elev Sta Elev Sta 
0 443.5 20 442 235 

445 422.5 465 433 500 

HaMino'• n Values num- 3 
Sta n Val Sta n Val Sta 

0 .125 410 .04 465 

Elev 
433. 5 
433. 5 

n Val 
. 125 

Bank Sta: Left RiQht LeRi;!tha: Left Channel 
410 465 1 1 

Sta Elev 
410 433.5 
560 443.5 

Sta Elev 
435 422.5 

Right Coeff Contr. Expan. 
1 .J .5 
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CROSS SECTION OUTPUT 

M. S. Elev (ftl 
Vel Head (ftl 
&.G . Elev Cftl 
Crlt N,S, (ft) 

E.G. Slope Cft/ftl 
0 Toul lets) 
Top Nidth C f t I 
Vel Total lf t /al 
Hax Chl Dpth C ft l 
Conv. Total Ccfal 
Len~th Ntd. lftl 
Min Ch £1 lftl 
Alpha 
Frctn Loaa Cftl 
C ' E Loss (ftl 

CROSS SECTION 
REACH : Gelum 

INPUT 

Profile 1100-yr 

443 . 07 
0.14 

443 . 21 

0.000311 
6318 . 00 

551 . 69 
1.46 

20 . 5'7 
358519.1 

1.00 
422.50 

4.23 
0.00 
0 . 00 

Element 
Wt. n-Val. 
Reach Len. Cftl 
Flov Area Ceq ftl 
Area Caq ftl 
flov Ccfal 
Top Nidth 1ft) 
Av~. Vel . (ft/al 
Hydr . Depth lftl 
Conv. Ictal 
Netted Per. (ftl 
Shear Clb/sq ftl 
Stream Power llb/ft a) 
Cum Volume tacre-ftl 
Cum SA (acres) 

RIVER : Restoration 
RS : 2 . 5 

Description: G-2 . 5 Restored Jamestown Brid9e 
Station Elevation Data num- 9 

Sta £lev Sta Elev Sta 

Left OB 
0 . 125 
1.00 

2826.17 
2826.17 
2312 . 27 

404 . 27 
0 . 82 
6.99 

131211.3 
404.47 

0.14 
0.11 

718.46 
30.31 

Elev Sta 
0 443.5 20 442 235 

£lev 
433.5 
433.5 

Sta 
415 
560 

433.5 435 
445 422 . 5 465 433 . 5 500 443.5 

Mannln9'a n Valuea 
Sta n Val 

0 .125 

num­
Sta n Val 
415 .04 

3 
Sta 
465 

n Val 
.125 

Bank Sta: Left Ri9ht 
us 465 

Len9tha : Left Channel Right 
22 

Ineffective Flov 
Sta L Sta R 

0 415 

num­
&1ev 

436.5 

2 
Sta L 

465 

22 22 

Sta R 
560 

&lev 
436 . 5 

CROSS SECTION OUTPUT Profile 1100-yr 

M. S. £lev Cftl 
Vel Head lftl 
E.G. Elev (ftl 
Cr1t w. s. 1 ftl 
E. G. Slope ( f t/ftl 
0 Total (eta) 
Top Width ( ft I 
Vel Total lft /al 
Hax Chl llpth ( ft I 
Conv . Total l c f a l 
LenQth Ntd. (ftl 
Min Ch El lftl 
Alpha 
Frctn Loss I ft I 
C 6 E Lo .. lftl 

443 . 06 
0 . 14 

443.21 
434.'77 

0.000346 
6318 . 00 

551.5'7 
1.47 

20.56 
339425.2 

1.00 
422 . 50 

4.27 
o.oo 
0 . 01 

Element 
Nt. n-Val. 
Reach Len. Cftl 
Flov Area laq ftl 
Area (aq ftl 
Flov lcfal 
Top Midth (ftl 
AV9 . Vel. 1ft/a) 
Hyde. Depth l ftl 
Conv. (cfa) 
Netted Per . lftl 
Shear (lb/aq ftl 
Stream Power llb/ft a) 
CUm Volume (acre-ftl 
Cum SA (acrea) 

COeff Contr . 
.3 

Left 08 
0.125 
1.00 

2871.65 
29'71. 65 
2486.92 

409.19 
0.87 
7.02 

133606.0 
409 . 40 

0.15 
0 . 13 

718.40 
30.36 

Channel 
0.040 

1 . 00 
888 . 85 
888.85 

3513.63 
ss.oo 

3 . 95 
16. 16 

199383 . 3 
59.90 

0.29 
1.14 

127.93 
4.49 

E1ev 
422.5 

Expan . 
.5 

Channel 
0.040 
1.00 

808.21 
808.21 

3326.56 
50.00 

4 . 12 
16.16 

178714 . 6 
55 . 65 
0.31 
1.29 

127.91 
4. 49 

R1Qht 08 
0.125 
1.00 

618.45 
618.45 
492 . 10 

92 . 42 
0.80 
6 . 69 

27924 . 5 
93.22 

0 . 13 
0.10 

421.22 
22.13 

RiQht 08 
0.125 
1.00 

609 . 1'7 
609.17 
504.52 

92.39 
0.83 
6 . 59 

27104.6 
93.18 
0.14 
0 . 12 

421 . 21 
22.13 

Warninq - The conveyance ratio (upstream conveyance divided by downstream conveyance) ia leas 
t han 0 . 1 or ~reater than 1.4. Thla may indicate the need for additional croaa aectiona. 
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BRIDGE 
REACH: GalUIII 

RIVER: Restoration 
RS: 2.4 

INPUT 
Description: Restored Jamestown 
Distance from Upstream XS • 
Deck/Roadvay Width 
Weir Coefficient 

Brid9e 
1 

20 
2.6 

Bridge Deck/Roadway Skew • 
Upstream Deck/Roadway Coordinates 

nWIP" 5 
Sta Hi Cord Lo Cord 

443.5 
433.5 

Sta Hi Cord Lo Cord 
0 446 20 445 442 

500 436.5 560 446 443.5 

Upstream Bridoe Crose Section Data 
Station Elevation Data num- 9 

Sta &lev Sta Elev Sta 
0 443 . 5 20 442 235 

445 422.5 465 433.5 500 

3 

Elev 
433 . 5 
433. 5 

Mannino's n Values 
Sta n Val 

0 . 125 
Sta n Val 
465 .125 

Bank Sta: Left 
415 

Ineffective Flow 
Ste L Sta R 

0 415 

Right 
465 

nWIP" 
Elev 

436.5 

Coeft Contr . 
. 3 

2 
Sta L 

465 
Sta R 

560 

Downatream Deck/Roadway Coordinates 
5 

Expan • 
.5 

Elev 
436.5 

num­
Sta 

0 
500 

Hi Corel Lo Cord 
446 443.5 

436.5 433.5 

Sta Hi Cord Lo Cord 
20 445 442 

560 446 443.5 

Downstream Bridge Crose Section Data 
Station Elevation Data num- 9 

Sta Elev Sta Elev Sta Elev 
0 443.5 20 442 235 433.5 

445 422.5 465 433 . 5 500 433.5 

Hanning's n Values nUJDOt 3 
Sta n Val Sta n Val Sta n Val 

0 .125 415 .04 465 .125 

Bank Sta : Left ltiQht Coeff Conte . Expan • 
415 465 • 3 .5 

Ineffective Flow num- 2 
Sta L Sta R Elev Sta L Sta R Elev 

0 415 436.5 465 560 436.5 

--Up3tream Embankment aide elope 
Downstream &mbankment aide slope 
Maximum allowable submergence for weir 
Elevation at which weir flow begins 
Energy head used in spillway daaion 
Spillway height ueed in dealon 

now • 

-

Sta Hi Cord Lo Corel 
235 436.5 433.5 

Sta Elev Sta 
415 433.5 435 
560 443.5 

Sta Hi Cord Lo Cord 
235 436.5 433.5 

Sta Elev Sta 
415 433.5 435 
560 443.5 

Elev 
422.5 

Elev 
422.5 

0 horiz. to 1.0 vertical 
0 horiz. to 1.0 vertical 

.95 

Weir crest shape • Broad Crested 
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Number of Plera • 2 

Pier Data 
Pier Station Upstream- 435 
Upstream num- 2 

Nldth E:lev Width E:lev 
1 422 . !. 1 433.5 

Downst~eam nwn- 2 
lfldth &lev Width &lev 

1 422.5 1 433.5 

Pier Data 
Pier Station U~treaiP 44~ 

Upatreazn nu- 2 
Width &lev Width &lev 

1 422.5 1 433.5 
Downstream nwn- 2 

tfldth &lev Nldth Elev 
1 422.5 1 433.5 

Number of Brldqe Coefficient Seta • 1 

Low Flov Methode and Data 
tneroy 

Downstrealll"' 

Dovn111trea-

Selected Lov Flov Methods • Hiq~eat Ene~qy Answer 

Hloh Flov Method 
Eneroy only 

~ltional BridQe Parameters 
Add Friction component to Momentum 
Do not add Weloht component to Momentum 

435 

us 

Claaa B flov critical depth computations uae critical depth 
inside the bridge at the downstream end 

Crite~ia to check for preaau~e flov • Upstream vater surface 

BRIDGE OUTPUT Profile 1100-yr 
Opening : Bridqe 11 

E.G. US. (ft) 
w.s. us. (ft) 
Q Total (cfa) 
Q BrldQe Ccfal 
Q Weir (cfal 
Weir Sta Lft (ftl 
Welr Sta Rqt Cftl 
Weir Submerq 
Melr Hax Depth C ft) 
Min Top Rd C ft) 
Hln El Pra (ftl 
Delta EG Cftl 
Delta WS Cft) 
BR Open Area t aq !t) 
BR Open Vel (ft/al 
Coef of Q 
Br Sel Hthd 

443 . 21 
443 . 06 

6318 . 00 
863.17 

436.50 
433 . 50 

0 . 06 
0.06 

308 . 14 
2.80 

Enerqy only 

Element 
E.G. Elev Cftl 
N.S. Elev (ft) 
Crlt W.S. (ftl 
Hax Chl Dpth (ftl 
Vel Total (ft/sl 
Flov Area (sq ft) 
Froude I Chl 
Specif Force (cu ftl 
Hydr Depth Cftl 
W.P. Total (ftl 
Conv . Total (cfa) 
Top Nldth ( ft) 
Frctn Loss ( ft I 
C ' E Loaa (ft) 
Shear Total (lb/aq ftl 
Power Total llb/ft a) 

Inside BR US 
443.20 
443.07 
438 . 65 
20.57 

2.31 
2731 . 37 

0.10 
11982.30 

5 . 78 
618 . 28 

128838. 8 
472 . 67 

0.05 
0.00 
0 . 66 
1.53 

Inside BR DS 
443.15 
443 . 02 
438.65 

20.52 
2.33 

2706.76 
0.10 

11845.77 
5.75 

616.63 
127330.6 

471.03 
0.00 
0.00 
0.6"1 
1.5"1 

Note - Momentum answer ia not valid if the vater surface ia above the lov chord or 1! there ia veir 
flow. The 1110mentum answer haa been diereqarded. 

Narninq - The croas section had to be extended vertically durino the critical depth calculations. 
Warnino - The parabolic search method failed to converge on critical depth. The proqram vill try the 

cross section alice/secant method to find critical depth. 
Note - Multiple critical depths vere found at thla location. The critical depth vlth the lovest, valid, 

eneroy vas used. 
Warning - The conveyance ratio Cupatream conveyance divided by downstream conveyance) is lese 

than 0.7 or greater than 1.4. This may indicate the need for additional croas aectlons. 
Marninq - The cross section had to be extended vertically durlno the critical depth calculations. 
Narninq - The parabolic search method !ailed to converge on critical depth. The proq~am will try the 

cross section alice/secant method to find critical depth . 
Note - Multiple critical deptha vere found at thie location . The critical depth with the lovest, valid, 

energy vas used. 
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CROSS SECTial 
REACH: Galum 

INPUT 

RIVER: Restoration 
RS: 2.3 

Description: G-2.3 Restored Jamestown 8ridqe 
Station Elevation Data num- 9 

Sta £lev Sta Elev Sta 
0 443.5 20 442 235 

Elev 
433.5 
433.5 

Stll Elev 
us 433.5 
560 443.5 

Sta £lev 
435 422.5 

445 422.5 465 433.5 500 

Hanninq's n Values 
Sta n Val 

0 .125 

num­
Sta n Val 
415 .04 

3 
Sta 
4ti5 

n Val 
.125 

Bank Sta: Left Riqht Lenqths: Left Channel Riqht 
1 415 465 1 1 

Ineffectl ve Flow 
Sta L Sta R 

num- 2 
Elev Sta L Sta R Elev 

0 415 436.5 46~ 560 436.5 

CROSS SECTial OUTPUT 

w.s. Elev lftl 
Vel Head Itt 1 
E.G. Elev I ft I 
Crit w.s. !ttl 
E.G. Slope lft/ftl 
0 Total (cfal 
Top Width I ft I 
Vel Total lft/al 
Hax Chl Cpth lftl 
Conv. Total lcfal 
Length Wtd. lftl 
HinCh £1 lftl 
Alpha 
Frctn Loaa lftl 
C ' E Loss 1ft) 

CROSS SECTION 
REACH: Galum 

INPUT 

Profile 1100-yr 

443.00 
0.15 

U3.15 
434.77 

0.000354 
6318.00 
550.34 

1.49 
20.50 

336035.2 
1.00 

422.50 
4.28 
0.00 
0.00 

Element 
wt. n-Val. 
Reach Len. ( ft I 
Flow Area Csq ttl 
Area lsq ttl 
Flow lc!a) 
Top Width (ftl 
Avg. Vel. (ft/al 
Hydr. Depth (ftl 
eonv. (efl!ll 
Wetted Per. lftl 
Shear llb/aq ftl 
Stream Power llb/ft al 
CUm Volume (acre-ft) 
Cum SA (acres) 

RIVER: Restoration 
RS: 2.1 

Description: G-2.1 Downstream Jamestown Bridqe 
Station Elevation Dlta n~ 9 

Coeff Contr. 
.3 

Left OB 
0.125 
1.00 

2845.58 
2845.58 
2477.13 

408.34 
0.87 
6.97 

131750.9 
408.54 

0.15 
0.13 

568.01 
30.19 

Expan. 
.s 

Channel 
0.040 
1.00 

805.02 
805.02 

3338.05 
50.00 

4.15 
16.10 

177540.8 
55.65 

0.32 
1.32 

127.58 
4.46 

Sta Elev Sta Elev Sta 
0 443.5 20 442 235 

Elev 
433.5 
433.5 

Sta Elav 
410 ,f,JJ.S 
560 443.5 

Sta Elev 
435 422.5 

445 422.5 465 433 500 

HanninQ's n Values num- 3 
Ste n Val Sta n Val Sta n Vel 

0 .125 410 .04 465 .125 

Ban It Sta: Left Rl9ht LenQtha: Left Channel Rl9ht Coeff Contr. Expan. 
410 465 1532 1700 no .1 ,J 

CROSS S£CTIOO OUT PU'1' Profile 1100-yr 

w.s. Elev (ftl 443.00 Element Left OB Channel 
Vel Head (ftl o.u Wt. n-Val. 0.125 0.040 
E.G. Elev (!tl 443.14 Reach Len. (ftl 1532.00 1700.00 
Crit w.s. tftl Flow Area (sq ftl 2798.82 885.12 
E.G. Slope lft/ftl 0.000317 Area (aq ftl 27911.82 885.12 
0 Total (c!sl 6319.00 Flow (cf.PJI 2301.95 3525.69 
Top Width ( ft I 550.38 Top Width (ftl 403.36 55.00 
Vel Total (!t/sl 1.47 Avg. Vel. (ft/1!11 0.82 3.98 
Hax Chl Dpth (ftl 20.50 Hyde. Depth (ftl 6.94 16.09 
COnv. Total (cfs) 354799.4 Conv. Ictal 129270.2 197992.2 
Lenqth "td. 1ft) 1532.14 Wetted Per. (ftl 403.57 59.90 
Hin Ch El (ttl 422.50 Shear llb/sq ftl 0.14 0.29 
Alpha 4.23 Strea~ Power (lb/ft a) 0.11 1.17 
Frctn Loss ( ft I 0.10 CUm Volume tacre-ft) 567.94 127.56 
C ' E Loas (ftl 0.04 Cum SA (acreaJ 30.18 4.46 

Warninq - The conveyance ratio (upstream conveyance divided by downstream conveyance) 

Right 08 
0.125 
1.00 

603.29 
603.29 
502.82 

92.00 
0.83 
6.56 

26743.5 
92. '79 
0.14 
0.12 

387.89 
22.09 

Right 08 
0.125 

410.00 
612.20 
612.20 
490.36 

92.01 
0.80 
6.65 

2'7537.1 
92.80 
0.13 
0.10 

387.88 
22.09 

is lesa 
than 0.7 or 9reater than 1.4. This may indicate the need for additional cross sections. 



I 
I CROSS SECTICfl RIVER : Restoration 

REACH: Galum RS: 2 

INPUT 

I 
Description: G-2 
Station Elevation Data num- 20 

Sta Elev Sta &lev Sta &lev Sta &lev Sta Elev 
0 448 165 440 220 438 240 437 265 436 

322 429 786 429 809 432 950 435 920 432 

I 940 422 954 422 966 434 1005 434 1030 436 
1100 444 1200 444 1220 442 1257 446 1275 448 

HanninQ''8 n Values RUlli'" 6 

I 
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 

0 . 03 240 .125 322 .01 796 . 125 920 .04 
966 .125 

Bank Sta: Left Rioht Lengths : Left Channel Right COeff contr . £xpan. 

I 920 966 510 1800 11100 .1 . J 

CROSS SECTION OUTIPUT Profile 1100-yr 

I 
H.s. E:lev Cftl 442.99 Element Left OB Channel Right 08 
Vel Head Cftl 0.01 Wt. n-Val. 0 . 074 0.040 0.125 
E.G. &lev C ft I 443.00 Reach Len. c ftl 510 . 00 1800.00 1800.00 
Crlt W.S. c ftl Flov Area (aq ftl 9015.36 '193.64 173.96 

I 
&.G. Slope (ft/ft) 0.000029 Area (aq ftl 9015.36 793.64 713.86 
Q Total (cfa) 6318 . 00 Flov (cfal 5181.48 957.25 179.26 
Top Width C ft I 1006. 99 Top Width I ft I 816.71 46.00 144.28 
Vel Total tft/s) 0.60 ~vq. Vel . (ft/al . 0.57 1.21 0 . 23 
Hax Chl Dpth (ttl 20.99 Hydr . Depth Cftl 11.04 17.25 5 . 36 

I 
COnv. Total (cfs) 1177253. 0 conv. (chi 965482.1 1"78367.9 33402 . 7 
Lenc;,th Ntd. tftl 931.54 Wetted Per. (ftl 817.66 53.33 144.96 
Min Ch El (ftl 422 . 00 Shear llb/aq ftl 0.02 0.03 0.01 
Alpha 1.38 Stream Power (lb/ft s) 0.01 0.03 0.00 
Fretn Loa.s (ft) 0.01 Cu~ Volume Caere-ft) 360.19 94.80 381.36 

I c ' & Loss (ftl 0 . 00 Cum SA I acres) 8.72 2.49 20.98 

Warning - Divided f1ov computed for this cross-section. 

I 
WarniR9 - 'he conveyance ratio (upstream conveyance divided by downstream conveyance) ie 1••• 

than 0. 7 or 9reater than 1.4 . This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Restoration 
REACH: Galum RS: 1 

I INPUT 
De•cciptlon: G-1 (Be91nninQ Station) 
Station Elevation Data nWII'" 23 

I 
Sta £lev Sta £lev Sta &lev Sta &lev Sta &lev 

0 450 157 448 438 434 500 434.5 525 435 
550 434 590 426 994 426 1095 427 1120 421 

1139 421 1151 424 1171 426 1189 428 1340 430 

I 
1485 428 1785 434 1833 436 1860 437 1915 438 
2090 438 2180 440 2576 450 

HanninQ"'s n Valuea nWII'" 7 
sta n Val Sta n Vlll Sta n Val Sta n Val Sta n Val 

I 
0 . 03 500 .125 590 .07 994 .125 1095 .04 

1189 .125 1860 .03 

Bank Sta: Left Right Lenothe: Left Channel Right Coeff Conte . £xpan. 

I 
1095 1189 0 0 0 .1 • 3 

I 
I 
I 
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CROSS SECTION OUTPUT Profile UOO.yr 

w.s. Elev (ftl 442.99 Element Left 08 Channel Right 08 
Vel Head I ftl 0.00 Wt . n-Val. 0.071 0.040 0.097 
E.G. Elev lftl 442.99 Reach Len. (ft) 1680 . 00 1690 . 00 1680.00 
Crit N.S. (ftl Flow Area (sq ft l 10916.55 1784 . 14 10003. 18 
E.G. Slope lft/ftl 0.000006 Area (aq ftl 10916.55 1784.14 10003.18 
Q Total (cfal 6318.00 Flow (c:fa) 3325.36 1136.35 1856.30 
Top Width (ft) 2040.58 Top Width ( ft I 837.35 94 . 00 1109.23 
Vel Total (ft/a l 0 . 28 Avg . Vel. 1ft /a) 0 . 31 0.64 0.19 
Max Chl Dpth (ftl 21 . 99 Hydr. Depth lftl 12.92 18.98 9.02 
Conv. Total (c:fll 2598804 .o Conv. (c:fe) 1367830.0 46'7417 . 0 763556. 4 
Length Wtd. (ft) 1680 . 00 Wetted Per. (ftl 838.40 95. 26 1109.44 
Min Ch El (ftl 421.00 Shear llb/aq ftl 0.00 0.01 0.00 
Alpha 1. 70 Stream Power llb/ft a) o.oo 0 . 00 0.00 
Frctn Loa a I ftl 0.03 Cum Volume (acre-ftl 270.08 48 . 41 247 . 78 
C 6 E Loaa (ftl o.oo Cum SA (acres) 

warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is l eas 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTI<»> 
REACH: Lower Galum 

INPUT 
Description: LG-2 
Station Elevation 

Sta &lev 
0 450 

375 432 
818 429 
975 430 

1762 <1144 

RIVER: Restoration 
RS: 246.00 

Data 
Sta 
155 
400 
836 

1090 
1825 

num­
Elev 

444 
432 . 3 

422 
434 
446 

num-

24 
Sta 
200 
515 
852 

1420 
1850 

Elev 
440 
434 
420 
438 
448 

Sta 
285 
605 
869 

1620 
1860 

Elev 
434 
432 
420 
440 
450 

Sta 
330 
780 
890 

1705 

Elev 
432 
430 
428 
442 

Manning's n Valuea 
Sta n Val 

0 . 03 
Sta 
400 

n Val 
.125 

5 
Sta 
818 

n Val 
. 04 

Sta 
890 

n Val 
.125 

Sta 
1420 

n Val 
. 03 

Bank Sta: Left Right Lengths : Left Channel Rioht 
818 890 1030 1400 900 

CROSS SECTION OUTPUT Proflle 1100-yr 

w.s. Elev (ftl 
Vel Head (ftl 
E.G. &lev (ftl 
Crlt w.s. (!tl 
t .o. slope lft/ftl 
Q Total (cfal 
Top Width lft l 
Vel Total lftlal 
Max Chl Dpth (ftl 
Conv. Total (c:fal 
Length Htd. 1ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss I ft l 
C ' E Loss lftl 

442.93 
0 . 02 

442.95 

0.000059 
10728 . 00 

1564 . 52 
0 . 79 

22.93 
1399372. 0 

1110.30 
420.00 

2 . 41 
0.10 
0.01 

Element 
Ht . n-Val. 
Reach Len. (ftl 
Flow Area (aq ft) 
Area (sq ftl 
F"lov (cfal 
Top Width ( ft l 
AvQ. Vel. lft/•1 
Hydr. Depth lftl 
eonv. (cfal 
Wetted Per. lftl 
Shear Clb/sq ftl 
Stream Power (lb/ft a) 
cum Volume (acre-ftl 
cum SA I acres I 

Coeft Contr . Expan. 
.1 . 3 

Left 08 
0.010 

1030.00 
6377.94 
63'77. 94 
4954.31 
650.98 

0. 79 
9.80 

646245.4 
651.43 

0.04 
0.03 

239 . 25 
26 . 56 

Channel 
0.040 

1400.00 
1452.06 
1452 . 06 
2984.02 

72.00 
2.06 

20.17 
389239.4 

'74. 91 
0.07 
0.15 

619.'73 
49.09 

Right OB 
0.096 

900. 00 
5691.45 
5691.45 
2789.6'7 

841.54 
0 . 49 
6. 76 

363887.1 
941.71 

0.02 
0.01 

519 . 85 
79 . 95 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is leas 
than 0 . 7 or oreater than 1.4 . This may indicate the need for additional cross sections. 
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CROSS SECTION RIVER: Reatorat1on 
REACH: Lower Galum RS: 231.65 

INPUT 
DeacripUon: LG-1 (Be9inning Station) 
Station Elevation Data num- 14 

Sta Elev Sta £lev Sta &lev Sta Elev Sta Elev 
0 450 52 440 103 430 137 428 160 420 

182 420 200 426 511 428 588 442 627 444 
705 445 1000 443 1338 446 1345 450 

Hanning ' a n Values num- 5 
Sta n Val Sta n Val Ste n Val Sta n Val Sta n Val 

0 . 03 103 .125 137 .04 200 . 125 588 .03 

Benk Sta: Left RlCJht Lengths : Left Channel Rl9ht COetf COntr. &xpan. 
137 200 1500 1830 1'755 .1 . 3 

CROSS SECTION OUTPUT Profile llOo-yr 

N.s. £1ev Cft l 442.76 Element Left 09 Channel Right 08 
Vel Head ( ft I 0.08 Nt . n-Val . 0.058 0 . 040 0.125 
t.G. Elev (ft) 442.85 Reach Len. (ft) 1500. 00 1830.00 1755.00 
Crit w.s. (ftl Flow Area (aq ftl 883.73 1288 . 09 5505. 84 
E.G. Slope lft/ft) 0.000158 Area (aq ftl 883 . 73 1288.09 5505 . 84 
Q Total [cfal 10728.00 Flow [cfs) 1372.43 4395.62 4959 . 95 
Top Width I ft I 565.25 Top Width (ftl 99.37 63.00 402 .88 
Vel Total Cft/a) 1.40 AVQ. Vel . (ft/a) 1.55 3 . 41 0 . 90 
Hax Chl Dpth (ftl 22 . 76 Hydr. Depth Cftl 8 . U 20 . 45 13.67 
Conv. ,.otal (cfsl 852358 . 8 COnv . Ccfal 109042.4 349239.9 394076 . 6 
Length Wtd . ( ftl 1711.51 Wetted Per. (f t l 100. 66 65 . 33 404 . 17 
Min Ch El (ftl 420 . 00 Shear (1b/sq ftl 0.09 0.20 0 . 13 
Alpha 2 . 79 Stream Power (lb/ft s) 0.13 0.67 0.12 
Frctn Lou (ftl o.u Cum Volume (aere-ft) 153.39 575.69 404 . 18 

C ' E Loss (ft) o.oo Cum SA I acrea 1 17.69 46.92 67 . 09 

Warning - The conveyance ratio (upatr eam conveyance divided by downstream conveyance) ia 1eaa 
than 0.7 or greater than 1 . 4. This may indicate the need for additional croas aections . 

CROSS SECTION 
REACH: Lower Ga1WD 

INPIJT 

RIV&R : Restoration 
RS : 212.00 

Description: Station 212+00 Upstream from MOPAC Brld9e 

Station Elevation Data num- 15 
Sta Elev Sta Elev Sta Elev Sta 

0 us 45 440 120 435 288 
465 427 . 5 472 420.3 518 420.3 525 
665 435 702 435 940 435 1040 

Mannlng's n Values num- s 
Sta n Val Sta n Val Sta n Val St. a 

0 25 288 .065 465 .065 525 

Bank Sta: Left Rl(.lht Lengths : Left Channel Ri9ht. 
465 52S 90 90 90 

&lev sta £lev 
432 . 5 435 430 
427.S 550 430 

440 1210 us 

n Val Sta n Val 
.14 702 25 

Coeff Contr. Expan. 
.3 .s 
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CROSS SECTION OUTPUT Profile 1100- y.r 

w.s. £lev ( f t) 
Vel Head ( f t) 
&.G. £lev l ftl 
Cr1t W. S. ! ftl 
E.G. Slope lft/ftl 
Q Total I cfs I 
Top Width ( ftl 
Vel Total lft/sl 
Hax Chl Dpth (ftl 
conv. Total (cfsl 
Length Wtd . 1ft 1 
Min Ch £1 (ft) 
Alpha 
Frctn Leas ( ft 1 
C ' £ Loss (ft) 

442.35 
o.oe 

442.43 

0 . 000411 
10948.00 

1096.22 
1.18 

22.05 
535402.3 

90.00 
420.30 

3.65 
0.04 
o.u 

Element 
Mt . n•Va l. 
Reach Len . I ftl 
Flow Area !aq f t l 
Area (aq ftl 
Flow lcfal 
Top Width (ft) 
Avg . Vel . 1ft/a) 
H~r. Depth (ftl 
conv. (eta) 
Netted Per. lftl 
Shear llb/s q ftl 
Stream Power (lb/ft aJ 
CUm Vol~e (acre-ftl 
Cum SA I acres I 

CROSS SEC\'ION 
REACH : Lover Gal um 

RIVER: Restoration 
RS: 211 . 10 

INPU'I' 
Description : STA 211+10 
Station Elevation Data num- 8 

Sta Elev Sta &lev Sta &lev 

Left OB 
0.109 
90.00 

3814.84 
3814.84 
4845.96 

441.19 
1.25 
8.78 

239172.2 
441.63 

0.22 
0.28 

71.46 
8.39 

Elev Sta 
0 450 2'7 436.44 40 429 . 11 

Sta 
7'7 429.11 86 

135 420.35 140 425.61 

Hanning's n Values 
Sta n Val 

0 .05 

nwn­
Sta n Val 

'7'7 • 033 

192 450 

3 
Sta n Val 
140 • 05 

Sank Sta: Left Right Lengths: Left Channel Right 
1 '77 140 

CROSS SECTION OUTPUT 

w.s. &lev (ft) 
Vel Head (ft) 
E.G . &lev (ft l 
Crlt w.s. ( ftl 
t.o. Slope l ft/f t l 
Q Total (cfs) 
Top Width (ft) 
Vel Total lft/al 
Hax Chl Dpth I ft I 
COnv. Total lcfsl 
Length Wtd . I ft l 
Hln Ch El 1ft) 
Alpha 
Frctn Loaa 1ft) 
C ' E Loll (ft) 

1 1 

Profile 1100-yr 

441.73 
0.53 

442 . 26 

0 . 000414 
10848.00 

157 . 89 
•• 97 

21.38 
533353.4 

1.00 
420.35 

1.39 
0.00 
0.07 

Element 
1ft. n-Val. 
Reach Len. ( ftl 
Flow Area (aq ft) 
Area Csq ft) 
Flov (c!al 
Top Nidt h I ft l 
~v9. Vel . Cft/a) 
H~r . Depth Cftl 
Conv. (cfal 
Wetted Per. Cft) 
Shear l lb/aq ftl 
Stream Power llb/ft a) 
CUm Vol~• lacre-ftl 
Cum SA lacrea) 

Coeff Conte. 
.3 

Left oe 
0.050 
1.00 

611.07 
611.0'7 

1835.91 
60. 53 
3.00 

10.10 
90264.7 

63. '71 
0.25 
0.'74 

66.83 
7.87 

Channel 
0 . 065 
90. 00 

12'72.84 
1272.94 
4236 . 19 

60 . 00 
3 .33 

21.21 
20907, , 1 

66.08 
0.49 
1.64 

~21.90 

44.33 

&lev 
420.35 

Expan. 
.5 

Channel 
0.033 
1.00 

1294.22 
1294 .22 
8382.40 

63. 00 
6 . 48 

20.54 
412129. 8 

69 . 82 
0.49 
3.15 

SU.2S 
44 . 21 

Right 08 
0 . 278 
90.00 

40,5.23 
40'75. 23 
1'765. 94 
595.03 

0 . 43 
6.85 

8,153 . 0 
595 . 43 

0 . 18 
0.08 

211.17 
46. 99 

Right 08 
0 . 050 
1.00 

276. 93 
276. 93 
629.68 

34 . 36 
2 . 27 
8 . 06 

30959.0 
37.96 
0.19 
0.43 

206.67 
46.34 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance! is less 
than 0.'7 or greater than 1.4. This may indicate the need for additional erose sections. 
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CROSS SEC'l'Iaf RIVER: Restoration 
REACH: Lower Galwa RS: 211.09 

INPUT 
Descrlpti.on: S'l'A 211+09 
Station Elevation Data nu~ 34 

Sta &lev Sta Elev Sta Elev Sta Elev Sta Elev 
0 4~0 27 436.44 27.01 4~0 28.24 450 28.2~ 436.44 

40 429.11 40.01 4~0 41.24 4~0 41.25 429.11 46. 7~ 429.11 
46.76 450 48 450 48.01 429.11 77 429.11 96 420.35 

98.5 420.3~ 98.51 450 107.49 450 107.5 420.35 135 420.35 
140 425.61 151.5 431.5 151.51 450 1~2. 74 450 152.75 431.5 

159.25 435 159.26 450 160.49 450 160.5 435 167 438.5 
167.01 450 168.24 450 168.25 438.5 192 450 

Hannln!J'Ill n Values num- 3 
Sta n Val Sta n Val Sta n Val 

0 .os 77 .033 140 .os 

Banlt Sta: Left Right Len!Jths: Left Channel Ri9ht COeff contr. Expan. 
77 140 18 18 18 .3 .5 

CROSS SECTION OUTPUT Profile 1100-yr 

w.s. Elev (ftl 441.79 Element Left OB Channel Right 08 
Vel Head ( ft 1 0.40 Nt. n-Val. 0.050 0.033 o.oso 
E.G. Elev (ft) 442.19 Reach Len. lftl 0.00 o.oo o.oo 
Crit N.S. (ftl 430.94 Flov Area (aq ftl ~72.17 110~. ~8 251.88 
&.G. Slope (ft/ftl 0.000662 Area Ceq ftl 572.17 1105.58 2~1.88 

Q Total (cfa) 8285.00 Flov (cfaJ 1512.42 6244.09 ~28.50 

Top Width (ft) 142.28 Top Width (ft) 56.93 54.01 31.33 
Vel Total (ft/a) 4.29 Avg. Vel. 1ft/a) 2.64 5.65 2.10 
Max Chl Cpth lftl 21.44 Hydr. Depth Cftl 10.05 20.47 8.04 
COnv. Total (cfa) 322042.9 COnv. (cfal 58788.5 242711.4 20543.1 
Length Wtd. 1ft) 0.00 Netted Per. Cftl 121.70 102.70 76.00 
Min Ch El (ft) 420.35 Shear (lb/aq ft) 0.19 0.44 0.14 
Alpha 1.39 Stream Power (lb/ft a) 0.51 2.51 0.29 
Frctn Los a (ftl o.oo Cum Volume (acre-ft) 66.82 519.22 206.67 
C' E LOa a (ftl 0.00 CUm SA (acres) 7.87 44.21 46.34 

Marn1n9 - Divided flov computed for this cross-section. 
Marnin9 - The parabolic search method failed to converge on critical depth. The program will try the 

croaa section alice/secant method to find critical depth. 
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BRIDGE 
REACH: Lower Galum 

RIVER: Restoration 
RS: 211.00 

INPUT 
Description: HOPAC Bridge 852 over Galum 
over Galum 

Distance from Upstream XS • 0 
Deck/Roadvay Width 18 
Nair Coefficient 2.6 
Bridge Deck/Roadway Skew • 
Upstream Deck/Roadway Coordinates 

num- 2 
Sta Hi Oord Lo Cord Sta Hi Cord Lo Cord 

0 458.1 450 192 458.1 450 

Upstream Bridge Cross Section Data 
Station Elevation Data num- 34 

Sta Elev Sta Elev Sta Elev 
0 450 27 436.44 27.01 450 

40 429.11 40.01 450 41.24 450 
46.76 450 48 450 48.01 429.11 
98.5 420.35 98.51 450 107.49 450 

140 425.61 151.5 431.5 151.51 450 
159.25 435 159.26 450 160.49 450 
167.01 450 168.24 450 168.25 438.5 

Hanninq•a n Values num- 3 
Sta n Val Sta n Val Sta n Val 

0 .05 77 .033 140 .OS 

Bank sta: Left RiQht Ooert Oontr. Expan. 
77 140 .3 .5 

Downstream Deck/Roadway Coordinates 
num- 2 
Sta Hi Oord Lo Oord Sta Hi Oord Lo Oord 

0 458.1 450 192 458.1 450 

Downstream Bridge Cross Section Data 
Station Elevation Data 

Sta Elev Sta 
0 450 27 

40 429.11 40.01 
46.76 450 48 

98.5 420.35 98.51 
140 425.61 151.5 

159.25 435 159.26 
167.01 450 168.24 

Hanning's n Values 
Sta n Val Sta 

0 .05 77 

Bank Sta: Left Right 
77 140 

num- 34 
Elev Sta 

436.44 27.01 
450 41.24 
450 48.01 
450 107.49 

431.5 151.51 
450 160.49 
450 168.25 

nui\'PO 3 
n Val Sta 

.033 140 

Ooeff Oontr. 
.3 

Elev 
450 
450 

429.11 
450 
450 
450 

438.5 

n Val 
.05 

Expan. 
.5 

Sta 
28.24 
41.25 

17 
107.5 

152.14 
160.5 

192 

Sta 
28.24 
41.25 .,., 
107.5 

152.74 
160.5 

192 

&lev 
450 

429.11 
429.11 
420.35 

450 
435 
450 

Elev 
450 

429.11 
429.11 
420.35 

450 
435 
450 

Sta 
28.25 
46.75 

86 
135 

152.75 
167 

Sta 
28.25 
46.75 

86 
135 

152.75 
167 

Elev 
436.44 
429.11 
420.35 
420.35 
431.5 
438.5 

Elev 
436.U 
429.11 
420.35 
420.35 

431.5 
438.5 

horiz. to 1.0 vertical· 
horiz. to 1.0 vertical 

Upstream Embankment side slope 
Downstream Embankment aide slope 
Maximum allowable submergence for weir 
Elevation at which weir flow begins 
Energy head used in spillway design 
Spillway height uaed in design 

flow • .95 

Weir crest shape • Broad Created 
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Humber of Bridqe Coefficient Set• • 1 

Low Flow Hethoda and Data 
Enerqy 

Selected Low Flow Hethoda • Energy 

High Flow Method 
Pressure and Weir flow 

Submerged Inlet Cd 
Submerged Inlet + OUtlet Cd -
Hax Low Cord 

Additional Bridge Parameters 
Add Friction component to Momentum 
Do not add Height component to Momentum 

.8 

Claa• B flow critical depth computations use critical depth 
inside the bridqe at the downstream end 

Criteria to check for pressure flow • Upstream water surface 

BRIDGE OUTPUT Profile 1100-yr 
Opening : Bridqe 11 

E.G. US. (ftl 
w.s. us. (ft) 
Q Total Cc!a) 
Q Bridge (cfe) 
Q Weir Ccfs) 
Weir Sta Lft (ftl 
Weir Sta R9t (ft) 
Nelr Subalerg 
Weir Hax Depth (ft) 
Mln Top Rd I ft) 
Hln El Pta (ftl 
Delta EG (ftl 
Delta NS 1ft) 
BR Open Area Caq !tl 
BR Open Vel (!t/s) 
Coef of Q 
Br Sal Hthd 

U2.U 
U1 . 79 

8285 . 00 
828f) . OO 

458.10 
4$0.00 

0 . 01 
0. 01 

3233.96 
4.30 

Energy only 

Element 
E.G. Elev l!tl 
M.S. Elev (!t) 
Celt M.S. lftl 
Hax Chl Dpth (ftl 
Vel Total (ft/s) 
Flow Area Ceq ftl 
Froude I Chl 
Speclf Force (cu ftl 
Hydr Depth I ft I 
W.P. Total (ft) 
Conv. Total (cfe) 
Top Width I ft I 
Frctn Loss ( f t 1 
C ' E Loss (ftl 
Shear Total (lb/sq ftl 
Power Total (1b/ft e) 

Inside BR US 
U2.19 
441.79 
uo.u 
21.U 
4.29 

1929.63 
0 . 22 

17375.95 
13. 56 

300.39 
322042 . 9 

142. 28 
0.01 
o.oo 
0.27 
1.14 

Inalde DR DS 
U2.18 
U1.78 
430.94 
21.43 

4.30 
1927.85 

0.22 
17352.92 

13.55 
300.20 

321673.9 
142.23 

0.00 
0.00 
0.27 
1.14 

Narning - The parabolic search method failed to converqe on critical depth . The provram vlll try the 
cross section slice/secant method to find critical depth. 

Warning - The parabolic search method failed to converge on critical depth . The program will try the 
cross section slice/secant ~thod to find critical depth. 
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CROSS SECTION 
REACH: Lover Galum 

RIVER : Reatorat1on 
RS: 210.91 

INPUT 
Description: STA 210+91 
Station Elevation Data nWIP" 34 

Sta E1ev Sta E1ev Sta Elev Sta 
0 450 27 CJ6.U 27.01 450 28 . 24 

40 429.11 40. 01 450 41 . 24 450 41 . 25 
46 . 76 450 48 450 48 . 01 429 . 11 " 98.5 420 . 35 98 . 51 450 107 . 49 450 107.5 

140 425 . 61 151.5 431.5 151 . 51 450 152. 74 
159.25 435 159.26 450 160.49 450 160. 5 
167.01 450 168.24 450 168.25 U8.s 192 

Hanninq's n Valuea num- 3 
Sta n Val Sta n Val Sta n Val 

0 . OS 77 .033 140 .05 

lknk 8ta: Lett IUCiJht Le119the : Left Channel Ric;ht 
77 140 1 1 l 

CROSS sec.·nON OUTPUT Profile 1100-yr 

W.S. Elev I ftl 441.78 Element 
Vel Head 1ft) 0.40 Nt. n-Val. 
E.G. Elev I ftl 442.18 Reach Len. C ft) 
Crit w.s. 1ft) Flov Area (sq ft) 
E.G. Slope (ft/ft) 0.000663 Area lsq ftl 
0 Total (cfa) 8285 .00 Flov (cfa) 
Top Width I ft) 142.23 Top Width C ft I 
Vel Total Cft/a) 4.30 Avg. Vel. (ft/S) 
Max Chl Cpth Cftl 21.43 Hydr. Depth Cftl 
COnv. Total Ccfsl 321673.9 COnv. Ictal 
Length Ntd. 1ft) 1.00 Netted Per. (ftl 
Min Ch El Cftl 420.35 Shear llb/sq ftl 

Elev Sta 
450 28.2S 

429. 11 46.75 
429 . 11 86 
420 . 35 135 

450 152. 75 
435 167 
450 

C:Oe!f Contr. 
.3 

Left 08 
0.050 
1.00 

571.46 
571.46 

1511.64 
56 . 91 

2.65 
10.04 

58691 . 2 
121.61 

0.19 
Alpha 1.39 Stream Pover (lb/ft sl 0.51 
Frctn Los a lftl 0. 00 cum Volume cacre-ftl 66.58 

c ' £ Los a (ft) 0.05 CUm SA (acres) 7.84 

Naming - Divided flow computed for this cross-section . 

Elev 
436 . 44 
429 . 11 
420 . 35 
420 . 35 
431.5 
438 . 5 

Expan. 
.5 

Channel Right OB 
0.033 0.050 
1.00 1.00 

1104 . 90 251.49 
1104.90 251.49 
6245.23 528.13 

54.01 31 . 30 
5.65 2.10 

20.46 8.03 
242477.5 20505.2 

102.69 75.90 
0.45 0.14 
2.52 0.29 

Sl8.76 206.56 
44.18 46.32 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is leas 
than 0.7 or greater than 1.4. This may indicate the need for additional erose aectiona. 

CROSS SECTION 
REACH: Lover GalWII 

RIVER: Restoration 
RS: 210.90 

INPUT 
Description: STA 210+90 
Station Elevation Data num- e 

Sta Elev Sta Elev Sta Elev Sta 
0 450 27 436.H 40 429.11 77 

135 420.35 140 425.61 192 450 

Hanning's n Values num- 3 
Sta n Val Sta n Val Sta n Val 

0 .OS " .033 140 . 05 

Bank Sta: Left Riqht Lenqtha: Left Qhannel R1ght 
77 140 90 90 90 

£lev Sta 
429.11 86 

COetf COnte. 
. 3 

Elev 
420. 35 

Expan. 
.s 
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CROSS SECTION OUTPUT Profile 1100-yr 

W.S. Elev lftl 441.83 Element Left 08 Channel Ri9ht 08 
Vel Head I ft I 0.31 Ht. n-Val. 0.050 0.033 o.oso 
E.G. Elev Cftl 442.13 Reach Len. (ft) 90.00 90.00 90.00 
Crit w.s. 1ft) Flow Area (sq ftl 617.13 1300.52 280.37 
E.G. Slope lft/ftl 0.000237 Area lsq ftl 617.13 1300.52 280.37 
Q Total lcfsl 828S.OO Flow (c:fs) 1409.02 6391.78 484.19 
Top Width Cftl 158.30 Top Width Cft) 60.'JJ 63.00 34.58 
Vel Total Cft/s) 3. 77 Av9. Vel. 1ft/a) 2.28 4.91 1. 73 
Hax Chl Dpth Uti 21.48 Hydr. Depth lftl 10.16 20.64 8.11 
Conv. Total Cc:fsJ 538538.2 Conv. lc:fs) 91588.8 415476.0 31473.4 
Length Wtd. Cftl 90.00 Wetted Per. (ftl 63.93 68.82 38.19 
Hin Ch &1 1ft) 420.3!> Shear (1b/eq ftl 0.14 0.28 0.11 
Alpha 1.39 Stream Pover Clb/ft s) 0.33 1.37 0.19 
Frctn Loss lftl 0.03 Cum Volume (acre-ftl 66.57 518.74 206.56 
C' E Loss Cftl 0.07 Cum SA (acres) 7.84 44.18 46.32 

Warnin; - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross 

CROSS SECTION 
REACH: Lower GalUIII 

RIVER: Restoration 
RS: 210.00 

INPUT 
Description: STA 210+00 
Station Elevation Data num- 16 

Sta E1ev Sta Elev Sta Elev Sta 
0 4SO 90 445 145 440 175 

280 435 320 430 385 429 394 
us 425.5 475 430 537 430.7 935 

1065 445 

Hanning's n Values nu.- s 
Sta n Val Sta n Val Sta n Val Sta 

0 25 273 .14 385 .06S 445 

Bank Sta: Left Right Len9ths: Left Channel Right 
385 445 400 400 400 

CROSS SECTIOO OUTPUT Profile 1100-yr 

W.S. Elev (ft) 441.87 Element 
Vel Head lftl 0.16 Wt. n-Val. 
E.O. Elev lftl 442.03 Reach Len. (ftl 
Crit W.S. (ft) Flow Area (sq ftl 
E.G. Slope (ft/ftl 0.000623 Area (aq ftl 
Q Total (cfsl 8285.00 Flow (cfsl 
Top Width 1ft) 906.U Top Width I ft l 
Vel Total Cft/al 0.99 AY9. Vel. I ft/a) 
Hax Chl Dpth Cftl 21.52 Hydr. Depth (ft) 
eonv. Total CcfsJ 331811.4 conv. (eta) 

Len;th Ntd. (ftl 400.00 Netted Per. (ft) 
Min Ch £1 (ftl 420.35 Shear Clb/sq ftl 

Elev Sta 
435 273 

420.35 440 
435 1010 

n Val Sta 
.14 537 

Coeff Contr. 
.1 

Left OB 
0.203 

400.00 
2050.48 
2050.48 
1628.98 

260.57 
0.79 
'7.87 

65240.1 
261.39 

0.31 
Alpha 10.25 Stream Power (lb/ft s) 0.24 
Frctn Lou 1ft) 0.22 Cum Volume lacre-ft) 63.81 
C ' E Losa ( ft I 0.02 curo SA (ac:real '7.51 

CROSS SECTION RIVER: Restoration 
REACH: Lower GalWII RS: 206.00 

INPUT 
Description: STA 206+00 
Station Elevation Data num- 6 

Sta Elev Sta E1ev Sta Elev Sta Elev Sta 
0 450 65 424 108 424 148 437.9 205 

245 450 

Hanning's n Value11 nwn- 3 
Sta n Val Sta n Val Sta n Val 

0 .033 148 .os 205 25 

Bank Sta1 Left Right Lengths: Left Channel Riqht Coeff Contr. 
0 148 1300. 1300 1300 .1· 

Elev 
435 

420.35 
440 

n Val 
25 

&xpan. 
. 3 

Channel Right 08 
0.065 0.510 

400.00 400.00 
1239.39 5074.67 
1239.39 5074.67 
5015.23 1640.78 

60.00 585.57 
4.05 0.32 

20.66 8.67 
200858.4 65712. g 

65.66 586.18 
0.73 o. 34 
2.97 0.11 

516.11 201.03 
44.05 45.68 

Elev 
437.9 

Expan. 
.3 

sections. 
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CROSS SECTION OUTPUT 

W. S. &lev (ttl 
Vel Head (ftl 
E.G. £lev I ft) 
Crlt W. S . Cftl 
E.G. Slope C!t/ftl 
Q Total Ccfal 
Top Width (ft) 
Vel Total (ft/el 
Max Chl Dpth Cft) 
Conv. Total (cfe) 
Lem;~th Wtd. (ft) 
Hin Ch £1 (ftl 
IUpha 
Fcctn Loee Cftl 
c ' £ Loss lftl 

CROSS SECTION 
REACH: Lover Gllum 

INPUT 
Description: STA 193+00 
Station Elevation Data 

Profile 1100-yr 

441.38 
0.40 

441.78 

0.000500 
8285.00 

194.93 
4. 71 

17.38 
3'70622. 9 
1300.00 

424.00 
1.1'7 
0.52 
o.os 

Ele~~~ent 
wt. n-Val . 
Reach Len . 1 ttl 
Flow Area (sq ft) 
Area Ceq ftl 
Flow Ccfal 
Top Width ( ft I 
Avg. Vel. lft/al 
Hyde. Depth Cft) 
Conv. Ictal 
Wetted Per. lftl 
Shear Clb/eq ftl 
Stream Power (lb/ft e) 
Cum Volume (acre-ft) 
Cum SA (acres I 

RIVER: Restoration 
RS: 193.00 

Left OB Channel 
0 . 033 

1300.00 1300.00 
1541.69 
1541 . 69 
'7982 . 94 

126.44 
5.18 

12 . 19 
35'7106. 2 

132 . 13 
0.36 
1.98 

54.40 503 . 34 
6.31 43.20 

sta &lev Sta 
0 445. 5 110 

num­
Elev 

427.3 

6 
Sta 
165 

Elev 
42'7.3 

Sta 
210 

&lev 
424 . 1 

Sta 
23'7 

£lev 
424.1 

267.6 449.6 

Hanninq'e n Va1uee 
Sta n Val 

0 25 

num­
Stll n Val 
110 .OS 

3 
Sta n Val 
165 .033 

Bank Sta: Left Rlqht 
165 267.6 

CROSS SECTION OUTPUT 

w.s. &lev Cftl 
Vel Head (ftl 
&. G. £lev (ft) 
Ccit M.S. Cft) 
E. G. Slope Cft/ftl 
Q total Ccfal 
Top Width ( ft) 
Vel total C ft/sl 
Max Chl Dpth Cftl 
Conv. ~otal lcfe) 
Lenqth Wtd. lftl 
MinCh El (ft) 
Alpha 
Fcetn Lose Cftl 
C ' E Lose Cftl 

CROSS SECTION 
REACH: Lover Gal um 

INPUT 
Description: STA 186+00 
Station Elevation Data 

Lenqths: Left Channel Riqht 
700 700 700 

Profile 1100-yc 

440.97 
0.25 

441.22 

0.000324 
8285.00 

229.86 
3.15 

16.8'7 
460437.6 

'700.00 
424.10 

1.60 
0.21 
o.oo 

Element 
Nt. n-Val. 
Reach Len. ( ft) 
Flow Area Ceq ft) 
Area Ceq ft) 
Flow (cfe) 
Top Width ( ftl 
Avq. Vel. Cft/sl 
Hyde . Depth tftl 
Conv. Ccfel 
Wetted Per . lftl 
Shear Clb/aq ftl 
Stream Power Clb/ft al 
Cum Volume tacre-ftl 
cum SA cacreel 

RIVER: Restoration 
RS: 186.00 

Coeff Conte. 
.1 

Left OB 
0.073 

'700.00 
1316.44 
1316.44 
2300.46 
137.62 

1. 75 
9.5'7 

12'7947 . 7 
138.74 

0.19 
0.34 

34.'75 
4.26 

Sta Elev Sta 
0 445.8 110 

nwn­
E1ev 

U7.3 

6 
Sta 
165 

£lev 
42'7 . 3 

Sta 
210 

&lev 
420.8 

Sta 
227 

267 445 . 8 

Hanninq'a n Values 
Sta n Val 

0 25 

num­
Sta n Val 
110 . OS 

3 
Sta 
165 

n Val 
.033 

Bank Sta: Left Right Lenqtha: Left Channel Riqht 
165 267 soo 500 soo 

Coetr Conte. 
.1 

Expan. 
• 3 

Channel 
0 . 033 

'700. 00 
1313. 31 
1313.31 
5984.54 

92.24 
4.56 

H.24 
332589 . 8 

98.46 
0.27 
1.23 

460. ,, 
39.94 

Elev 
420.8 

E:xpan. 
.3 

Right OB 
0.053 

1300.00 
218 . 14 
218 . 14 
302 . 16 
68.49 
1.39 
3.19 

13516.'7 
69.01 

0.10 
0.14 

176.'72 
42.68 

R1Qht 08 

700.00 

173.47 
41.66 
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CROSS SECTION OOTPUT 

w.s. £lev lftl 
Vel Head lftl 
E.G. Elev lftl 
Crlt N.S. (ftl 
E.G. Slope lft/ftl 
Q Total (cfal 
Top Width 1ft) 
Vel Total lft/al 
Hex Chl Cpth (ft) 
conv. Total lcfa) 
Length Ntd. lftl 
Min Ch El lftl 
Alpha 
Frctn Loas I ft I 
C ' E Loas I ft I 

Profile 1100-yr 

440.17 
0.23 

441.00 

0.000280 
8285.00 
229.02 

3.08 
19.97 

495172.9 
500.00 
420.80 

1.59 
0.16 
0.01 

Elelllent 
Nt. n-Val. 
Reach Len. cn1 
Flow Area lsq ft) 
Area (sq ftl 
Flow (eta) 
Top Width lftl 
Avg. Vel. lft/sl 
Hydr. Depth lftl 
conv. lefsl 
Netted Per. (ftl 
Shear (lb/sq ftl 
Strea~ Power Clb/!t 8) 

~ Vol~ lacre-ft) 
CUm SA 1 acres) 

CROSS SECTION 
REACH: Lover Galum 

RIVER: Restoration 
RS: 181.00 

INPUT 
Description: STA 181+00 
Station Elevation Data 

Sta Elev Sta 
8 
Sta E1ev 

Lett 08 
0.073 

500.00 
1279.80 
1279.80 
2086.47 
135.07 

1.63 
9.48 

124702.8 
136.20 

0.16 
0.27 

13.89 
2.07 

Elev Sta 
0 442.9 70 

num­
Elev 

431.4 
432.4 

90 436.4 
260 442.9 

Sta 
125 420.4 160 

180 432.4 225 

Hanning's n Values 
Sta n Val Sta 

0 25 90 

Bank Sta: Left RiQht 
90 180 

CROSS SECL'ION OOTPUT 

N.S. Elev 1ft) 
Vel Head (ftl 
E.G. Elev (ft) 
Crit M.S. 1ft) 
E.G. Slope (ft/ftl 
Q Total (eta) 
Top Width I ft I 
Vel Total lft/sl 
Hax Chl Cpth lftl 
Conv. Total (cfs) 
Length Wtd. lftl 
Hin Ch El (ftl 
Alpha 
Fretn Loaa Cftl 
C ' E Loas (ft) 

num-
n Val 

.033 

3 
Sta n Val 
180 .05 

Lengths: Left Channel R1Qht 
1000 1000 1000 

Profile 1100-yr 

440.45 
0.38 

440.83 

0.000376 
8285.00 
236.91 

3.67 
20.05 

427338.8 
1000.00 

420.40 
1.80 
0.40 
0.01 

Ele111ent 
Wt. n-Val. 
Reach Len. lftl 
Flow Area lsq ftl 
Area laq ftl 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. 1ft/a) 
Hydr. Depth ( ft l 
Conv. (cf81 
Netted Per. (ftl 
Shear (lb/aq ftl 
Stream Power (lb/ft 8) 
Cum Volu111e lacre-ftl 
~ SA. t acres I 

COeff Contr. 
.1 

Left OB 
25.000 

1000.00 
380.19 
380.19 

1.30 
75.08 

0.00 
5.06 
66.9 

76.43 
0.12 
0.00 
4.36 
0.86 

CROSS SECI'ION 
REACH: Lower Galum 

RIVER: Reetoration 
RS: 171.00 

INPUT 
Description: STA 171+00 
Station Elevation Data 

Sta Elev Sta 
0 443.1 38 

Hanning's n Valuee 
Sta n Val Sta 

0 .05 0 

Bank Sta: Left Right 
0 157 

nwn­
Elev 

419.6 

num-
n Val 

.033 

4 
Sta 

68 

3 
Sts 
157 

Elev 
419.6 

n Val 
.05 

Sta 
157 

Lengthe: Left Channel RiQht 
1000 1000 1000 

Elev 
443.1 

COeff contr. 
.1 

Chonnel 
0.033 

500.00 
1410.61 
1410.61 
6198.53 

93.95 
4.39 

15.02 
370470.1 

100.14 
0.25 
1.08 

439.85 
38.44 

Elev 
420.4 

Expan. 
. 3 

Channel 
0.033 

1000.00 
1404.41 
1404.41 
7292.61 

90.00 
5.19 

15.60 
376151.3 

96.81 
0.34 
1.77 

422.70 
37.38 

Expan. 
.3 

Right: 08 

500.00 

173.47 
41.66 

R1qht OB 
0.050 

1000.00 
470.18 
470.18 
991.10 
71.83 

2.11 
6.55 

51120.7 
73.01 

0.15 
0.32 

170.77 
41.25 
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CROSS SECTION OUTPUT 

w.s. &lev lftl 
Vel Head (ftl 
E.G. &lev (ftl 
Crlt M.S. Cft) 
&.G. Slope Cft/ftl 
Q Totd Ccf81 
Top Nidth Cftl 
Vel Total (ft/al 
Hax Chl Dpth lftl 
Conv. Total Ccfsl 
Length Ntd. C!tl 
Hin Ch £1 (ft) 
Alpha 
Frctn Loaa lftl 
C ' E Loaa I !tl 

CROSS SECTION 
REACH: Lover GalUIII 

INPUT 
Description: STA 161+00 
Station Elevation Data 

Profile 1100-yr 

440.07 
0.35 

440.42 

0. 000417 
8285.00 

140.64 
4.74 

20.47 
405659.5 

1000.00 
419.60 

1.00 
0.48 
0.01 

Element 
Wt. n-Val. 
Ruch Len. Cftl 
Flow Area (aq ft) 
Area (aq ftl 
Flow Ccfal 
Top Nidth (ft) 
Avg. Vel. (ft/al 
Hydr. Depth lftl 
Conv. lcfal 
Netted Per. (ftl 
Shear Clb/aq ftl 
Stream Pover Clb/ft a) 
Cum Volume Cacre-ftl 
CwD SA (acres) 

RIVER: Restoration 
RS: 161.00 

nWII"' 4 
Sta &lev Sta Elev Sta &lev Sta &lev 

Left 08 Channel Right 08 
0.033 

1000.00 1000.00 1000.00 
1746.69 
1746.69 
8285.00 

140.64 
4.74 

12.42 
405659.5 

149.11 
0.31 
1.45 

386.53 165.37 
34.74 40.42 

0 443.8 eo 418.8 100 418.8 115 455.3 

Hanning'll n Value11 nWIP" 3 
Sta n Val Sta n Val Sta n Val 

0 .OS 0 .033 175 .OS 

Bank Sta: Left Right Lenqtha: Left Channel Right Coeff Contr. 
0 175 1300 1300 1300 .1 

CROSS SECTION OUTPUT Profile 1100-yr 

N.S. &lev Cftl 439.48 Element Left OB 
Vel Head (ftl 0.45 Nt. n-Val. 
E.G. &lev (ftl 439.93 Reach Len. (ftl 1300.00 
Cr1t N.S. (ft) Flov Area (sq ftl 
E.G. Slope lft/ftl 0.000569 Area (sq ft.) 
Q Total lcfal 8285.00 Flov (cfa) 
Top Nidth I ft I 128.65 Top Nldth (ft) 
Vel Total lft/al 5.39 Avg. Vel. (ft/al 
Max Chl Cpth I !t I 20.68 Hydr. Depth I ft I 
Conv. Total Ccfsl 3474 73.1 Conv. Ccflll 
Length Ntd. lftl 1300.00 Netted Per. 1ft) 
Hln Ch El lftl 418.80 Shear (lb/aq ftl 
Alpha 1.00 Stream Power (lb/ft a) 
Frctn Loa a I ftl o. 76 Cum Volume (acre-ftl 
C ' E Loa a I ftl o.oo cum SA 1 acres) 

CROSS SECTION RIVER: Restoration 
REACH: Lover Galum RS: 148.00 

INPUT 
Description: STA 148+00 
Station Elevation Data nWIP" 4 

Sta &lev Sta &lev Sta &lev Sta &lev 
0 457.3 124 4111.1 149 420.1 22t 457.3 

HanninQ~'a n Valuea num- 3 
Sta n Val Sta n Val Sta n Val 

0 .OS 0 .033 224 .OS 

Bank Sta: Left Right Lengths: Left Channel Right Coef! Contr. 
0 224 900 900 900 -1 

Expan. 
.3 

Channel 
0.033 

1300.00 
1536.76 
1536.76 
8285.00 

128.65 
5.39 

u. 95 
347473.1 

136.57 
0.40 
2.15 

348.84 
31.65 

Expan. 
.3 

Right OB 

1300.00 

165.37 
40.42 
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CROSS SECTION OUTPUT 

M.S. Elev lftl 
Vel Head (ftl 
E.G. £lev lftl 
Cdt W.S. (ftl 
E.G. Slope lft/ftl 
0 Total (cfal 
Top Width (ftl 
Vel Total (ft/al 
Max Chl Dpth (ftl 
Oonv. Total (cfal 
Length Ntd. lftl 
Min Ch £1 (ft) 
Alpha 
Frctn Loaa (ftl 
C ' E Lose lftl 

CROSS S&CTIOH 
REACH : Lower Galum 

INPUT 
Description: ST~ 139+00 
Station Elevation Data 

Profile 1100-yr 

4 38.70 
0.47 

439.17 

0.000595 
8285.00 

127 . 68 
5.49 

20.60 
339665.4 

900.00 
418.10 

1.00 
0.69 
0.03 

Element 
Nt. n-Val. 
Reach Len. I ft l 
Flow Area (aq ft) 
Area laq ftl 
Flow lcfal 
Top Width I ft l 
Avg. Vel. 1ft/a) 
Hyde . Depth lftl 
Conv. (cfal 
Wetted Per. (ftl 
Shear Clb/sq ftl 
Stream Power (lb/ft a) 
Cum Volume (acre-ft) 
Cum SA 1 acreal 

RIVER s Reatorat1on 
RS : 139. 00 

Left oa Channel Rlqht OB 
0.033 

900.00 900.00 900.00 
1510. 28 
1510.28 
8285.00 

127 . 68 
5 . 49 

11 . 83 
339665.4 

135.30 
0.41 
2.27 

303.37 165. 37 
27.82 40.42 

Sta £lev Sta 
0 452.6 90 

num­
Elev 

419.6 

4 
Sta 
120 

&lev 
417.6 

Sta 
150 

&lev 
455.9 

Manning's n Valuea 
Sta n Val 

0 . OS 

nWIP 
Sta n Val 

0 .033 

3 
Sta n Val 
150 .OS 

Bank Sta: Left Right Lenqtha : Left Channel Right 
0 150 

CROSS SECTION OUTPUT 

w.s. &lev Cftl 
Vel Head I ft l 
E. G. &lev 1ft) 
Cdt W.S. lftl 
E. G. Slope lftlftl 
0 Total (cfs) 
Top Width ( ft l 
Vel Total 1ft/a) 
Max Chl Dpth (ft) 
Oonv. Total (cfa) 
Length Wtd. (ftl 
Min 0\ &l (ftl 
Alpha 
Frctn Loss ( ft I 
C ' E Loaa Cftl 

1500 1500 1500 

Profile 1100-yr 

437.68 
0.71 

438.45 

0.001015 
8285.00 

95.05 
1.04 

20.08 
260086 . 8 

1500. 00 
417 . 60 

1.00 
1.47 
0 . 02 

Element 
Wt. n-Val. 
Reach Len . I ft I 
Flow Area Caq !tl 
Area (aq ftl 
Flow Ccfel 
Top N1dth (ft) 
Avg. Vel. (ft/al 
Hyd~. Depth lftl 
Oonv. (cfe) 
Netted Per. (ft) 
Shear Clb/aq ftl 
Stream Power (lb/ft a) 
CUm Volume (acre-ft) 
CUm SA (acres) 

Coeff Contr . 
.1 

Left 08 Channel Right OB 
0.033 

1500.00 1500.00 1500.00 
1176.30 
1176.30 
8285.00 

95.05 
7.04 

12.38 
260086 . 8 

108.10 
0.69 
4.86 

275.62 165.37 
25.52 40.42 

Narnlng- The energy loaa was greater than 1.0 ft (0.3 m). between the current and previoua cross 
aect1on. This may indicate the need for additional croaa aectiona. 
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CROSS SECTION RIVER: Restoration 
REACH: Lower Galum 

INPUT 
Description: STA 124+00 
Station Elevation Data 

Sta &lev Sta 
0 453.8 56 

235 469.8 

HanninQ'a n Values 
Sta n Val Sta 

0 .05 

Bank Sta: Left Right 
0 235 

CROSS SECTION OUTPUT 

w.s. &lev lftl 
Vel Head (ftl 
E.G. Elev lftl 
Crit W.S. Cft) 
E.G. Slope (ft/ftl 
Q Total (cfsl 
Top Width 1ft) 
Vel Total lft/al 
Hax Chl Dpth (ft) 
Conv. Total (cfa) 
Length Wtd. ( ft I 
Hin Ch El (ftl 
Alpha 
rrctn Loss (ftl 
C ' E Loss lftl 

0 

RS: 124.00 

nulll"" 6 
&lev Sta Elev Sta Elev Sta 

434.8 82 416.8 99 416.8 115 

num- 3 
n Val Sta n Val 

.033 235 .05 

Lengths: Left Channel Right 
1100 1100 1100 

Profile 1100-yr 

436.24 
0.12 

436.96 

0.000952 
8285.00 
102.12 

6.81 
19.44 

268494.8 
1700.00 
416.80 

1.00 
1.14 
0.10 

Element 
Wt. n-Val. 
Reach Len. (ftl 
Flow Area (sq ftl 
Area (sq ftl 
Flow (cfsl 
Top Width (ftl 
Avg. Vel. (ft/al 
Hydr. Depth (ftl 
Conv. (cfsl 
~etted Per. (ft) 
Shear (lb/sq ftl 
Stream Power (lb/ft sl 
Cum Volume (acre-ttl 
Cum SA (acres) 

Coeff Contr. 
.1 

Left OB 

1100.00 

Elev 
419.8 

Expan. 
.3 

Channel 
0.033 

1100.00 
1216.12 
1216.72 
8285.00 

102.72 
6. 81 

11.85 
268494.8 

112.15 
0.64 
4.39 

234.42 
22.11 

Right 08 

1100.00 

165.31 
40.42 

Warning- The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional erose sections. 

CROSS SECTION RIVER: Restoration 
REACH: Lower Galum 

INPUT 
Description: STA 101+00 
Station Elevation Data 

Sta Elev Sta 
0 448.4 103 

Hanning's n Values 
Sta n Val Sta 

0 .OS 0 

Bank Sta: Left Right 
0 240 

CROSS SECTION OUTPUT 

W.S. Elev lftl 
Vel Head 1ft 1 
E.G. Elev 1ft) 
Crit W.S. 1ft) 
E.G. Slope (ft/ft) 
Q Total (cfsl 
Top Width (ftl 
Vel Total ( ft/s) 
Hax Chl Opth lftl 
Conv. Total (cfsl 
Length Htd. (ft) 
Hin Ch El (ft) 
Alpha 
Frctn Loss ( ftl 
C ' E Loss (ftl 

RS: 101.00 

num- 4 
Elev Sta Elev Sta 

415.9 129 415.9 240 

nWIP" 3 
n Val Sta n Val 

.033 240 .OS 

Lengths: Left Channel 
BOO 800 

Profile 1100-yr 

t35.34 Element 
0.38 ~t. n-Vol. 

435.12 Reach Len. (ft) 
Flow Area l&q ft) 

0.000496 Area Csq ftl 
8285.00 Flow (cfsl 

145.95 Top Width 1ft) 
4.96 Avg. Vel. (ft/e) 

19.44 Hyde. Depth (ftl 
312064.1 Conv. (cfs) 

800.00 Wetted Per. (ftl 
415.90 Shear (lb/sq ftl 

Elev 
452.9 

Coeff Contr. 
.1 

Left OB 

800.00 

1.00 Stream Power llb/ft s) 
o.u Cum Volume lacre-ftl 
0.01 Cum SA (acres) 

Expan. 
.3 

Channel 
0.033 

800.00 
1611.60 
1611.60 
8285.00 
145.95 

4.96 
11.45 

372064.1 
152.10 

0.34 
1.69 

118.06 
11.26 

Ri9ht 08 

800.00 

165.31 
40.42 
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CROSS SEC'I'ICif 
REACH: Lower Galum 

INPUT 
Description: STA 99+00 
Station Elevation Data 

RIVER: Restoration 
RS: 99.00 

nurn- 4 
Sta £lev Sta Elev Sta Elev Sta Elev 

0 443 . 9 11 415.6 107 415 . 6 175 446.1 

Manni"9'• n Values 
Sta n Val Sta 

0 . 05 

Bank Sta: Left Right 
0 115 

CROSS SECTIOO OUTPUT 

w.s. Elev (ftl 
Vel Head (ftl 
E. G. Elev (ftl 
Cdt W.S. 1ft) 
E.G. Slope (ft/ftl 
Q Total lcfeJ 
Top Width (ftl 
Vel Total lft/al 
Ha~ Chl Dpth (ftl 
Conv. Total (cfe) 
Length Wtd. (ftl 
Hin Ch El (ftl 
Alpha 
Frctn Lose 1ft) 
C ' E Lose lftl 

0 

nWII"' 3 
n Val Sta n Val 

.033 115 . OS 

Lenqths : Left Channel Riqht 
900 900 800 

Profile 1100-yr 

434.79 
0.48 

435 . 28 

0.000609 
8295 . 00 

125.02 
5 . 57 

19.19 
335944.7 

800.00 
415 . 60 

1.00 
0 . 11 
o.os 

Element 
wt. n-Val. 
Reach Len . lftl 
Flow Area (aq ftl 
Area (aq ft) 
Flow (cfsl 
Top Width (ftl 
Avo. Vel. 1ft/a) 
Hydr. Depth lftl 
Conv. (cflll 
wetted Per. lftl 
Shear (lb/sq ft) 
StreaM Power (lb/ft e) 
Cum Volume (acre-ftl 
Cum SA (acres) 

Coeff Contr. 
.1 

Left 08 

800.00 

E~pan. 
.3 

Channel 
0 . 033 

900 . 00 
1487 . 79 
1487.18 
8285.00 

l2S.02 
5.57 

11.90 
335844.7 

132.~4 

0.43 
2 . 37 

149.04 
14.77 

Right 08 

800.00 

165.37 
40.42 

Warning- The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need 
foe additional erose sections. 

Warning - The conveyance ratio (upstreaM conveyance divided by downstream conveyance) is leas 
than 0.7 or greater than 1 . 4. This may indicate the need for additional cross sections. 

CROSS SECTI<»> 
REACH: Lower Galum 

RIVER : Restoration 
RS: 91.00 

INPUT 
Description: S'l'A !11+00 
Station Elevation Data num- 5 

Sta &lev Sta &lev Sta £lev Sta 
0 439.4 so 417 . 7 65 415.2 85 

Hanni119'e n Values nWII"' 3 
Sta n Val Sta n Val Sta n Val 

0 .OS 0 .033 110 .OS 

Bank Sta: Left Riqht Lenqtha: Left Channel Right 
0 110 900 900 900 

&lev Sta 
417.7 110 

Coeff Contr . 
.1 

£lev 
439.3 

&xpan. 
.3 
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CROSS SECTION OUTPUT Profile 1100-yr 

M.s. Elev lftl 433.51 Element Left 08 Channel RiQht 08 
Vel Head lftl 1.01 Wt. n-Val. 0.033 
E.G. Elev (ft) 434.51 Reach Len. lftl 900.00 900.00 900.00 
Crit M.S. 1ft) Flow Area lsq ftl 1029.60 
E.G. Slope lft/ftl 0.001412 Area (sq ftl 1029.60 
0 Total lcfal 8285.00 Flow lcfsl 8285.00 
Top Midth I ft) 89.12 Top Midth ( ft) 89.72 
Vel Total (ft/a) 8 . 05 AvCjl. Vel. 1ft/a) 8.05 
Max Chl Dpth 1ft) 18. 31 Hydr . Depth lftl 11.48 
Conv. Total (cfs) 220515.3 Conv. (Cfe) 220515.3 
LenQth Ntd . Uti 900 . 00 Wetted Per. lftl 99.25 
Hin Ch El (ft) 415.20 Shear Clb/aq ftl 0.91 
Alpha 1.00 Stream Power (lb/ft a) 7.36 
Frctn Loaa Cftl o. 98 Cum Volume (acre-ft) 125.93 165 . 37 

C ' E Loss I ft) 0.10 Cum SA (acres) 12.80 40.42 

NarninQ- The ener9y loss was Qreater than 1 . 0 ft (0. 3 m) . between the current and previous croaa 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 
REACH: Lover Galum 

INPUT 
Description: STA 82+00 
Station Elevation Data 

RIVER: Restoration 
RS: 82.00 

nwa- 5 
Sta &lev Sta Elev 

0 440 . 7 60 416.2 
Sta £lev 

80 414.7 
Sta Elev 
100 416 . 2 

Sta &lev 
145 441.4 

Mann1nc.~'a n Values RUlli'"' 3 
Sta n Val Sta n Val Sta n Val 

0 .OS 0 .033 145 .OS 

Bank Sta: Left Ri9ht LenCjltha: Left Channel RiCjlht 
0 145 1000 1000 1000 

CROSS SECTION OUTPUT Profile 1100-yr 

w. s. £lev lftl 
Vel Heed I ft 1 
E.G. Elev (ft) 
Crit w.s. 1ft) 
E.G. Slope (ft/ft) 
0 Total Ccfa) 
Top Width (ftl 
Vel Total 1ft/a) 
Max Chl Dpth I ft I 
Conv. Total lefs) 
Lenc;Jth Mtd . 1ft) 
M1n Ch El lftl 
Alpha 
Frctn Loss I ft I 
C ' E Lose (ftl 

CROSS SEC'l'ION 
REACH: Lower Galum 

INPUT 
Description: STA 72+00 
Station Elevation Data 

432.77 
0.66 

433.42 

0.000873 
8285.00 

110. 16 
6.50 

18.07 
280444 . 6 
1000.00 
414.70 

1.00 
0.89 
0 . 02 

Element 
Wt. n-Val. 
Reach Len. (ttl 
Flov Area Caq ftl 
Area laq ftl 
Flow lcfal 
Top Width I ft I 
AVCjl. Vel. (ft/s) 
Kydr. Depth (ftl 
Conv. (cfs) 
Netted Per. 1ft) 
Shear llb/sq ftl 
Stream Power (lb/ft a) 
cum Volume (acre-ft) 
Cum SA (aerea) 

RIVER: Restoration 
RS: 12. 00 

Coeff Contr. 
.1 

Expan. 
• 3 

Left 08 Channel 
0.033 

1000.00 1000.00 
1273.94 
1273.94 
8285.00 

110.16 
6.50 

11.56 
280444.6 

117 . 85 
0.59 
3.83 

102.13 
10.14 

Sta £lev Sta 
0 439.2 60 

num­
Elov 

416 . ., 

5 
Sta 

75 
E1ev 

414.2 
Sta 

95 
&lev 

416.7 
Sta 
155 

£lev 
431.7 

Hanninc.~•a n Valuea 
Sta n Val 

0 . 05 

num­
Sta n Val 

0 .033 

3 
Sta n Val 
155 .05 

Bank Sta: Left RiCjlht Lengths : Left Channel Right 
0 155 675 675 675 

Coeft contr. 
.1 

&xpan . 
.3 

Right 08 

1000.00 

165.37 
40.42 



I 
I CROSS SECTION OUTPUT Profile 1100-yr 

N.S. Elev lftl 431.93 Element Left 08 Channel Rig-ht 08 
Vel Head lftl 0.59 Nt. n-Val. 0.033 

I 
&.G. &lev lftl 432.51 Reach Len. lftl 675.00 67~.00 675.00 
Cdt N.S. Uti Flov Area (eq ftl 1349.21 
E.G. Slope Cft/ftl 0.000914 Area lsq ft I 1349.21 
Q Total (CfS) 8285.00 Flov (efsl 8285.00 
Top Width I ft I 135.60 Top Width I ft I 135.60 

I Vel Total lft/al 6.14 Avg. Vel. I ft/al 6.14 
Hax Chl Dpth I ft I 17.73 Hydr. Depth lftl 9.95 
Conv. Total (efal 274086."1 Conv. lcfa) 274086.7 
Length Ntd. 1ft) 675.00 Wetted Per. lftl 140.80 

I 
Min Ch El lftl 414.20 Shear llb/sq ftl 0.55 
Alpha 1.00 Strea~ Power llb/ft al 3.36 
Frctn Loss lftl o. "18 cu~ Volume (aere-ft) 72.02 165.3"1 

C ' E Loss (ftl 0.03 Cum SA (acres) "1.92 40.42 

I Warning - The cross-section end points had to be extended vertically !or the computed water surface. 
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CROSS SECTION 
REACH: Lower Galwu 

INPUT 
Description: STA 65+25 
Station Elevation Data 

RIVER: Restoration 
RS: 65.25 

num- s 
Sta Elev Sta Elev Sts Elev Sta Elev Sta Elev 

0 Ul.B 68 417.1 as 414.1 lOS 41"1.1 158 435.7 

Hanning's n Velues 
Ste n Val Sta 

0 .os 

Bank Ste: Left Right 
0 158 

CROSS SECTION OUTPUT 

w.s. Elev lftl 
Vel Heed lftl 
E.G. Elev lftl 
Cdt w.s. I ftl 
E.G. Slope (ft/ftl 
Q Total Ccfsl 
Top Width (ftl 
Vel Total (ft/a) 
Max Chl Dpth lftl 
Conv. Total Cefsl 
Length Wtd. (ft) 
Min Ch El (ftl 
Alpha 
rrctn Loss I ft I 
C • E Loaa (ftl 

0 

num- 3 
n Vel sta n Val 

.033 158 .OS 

Lengths: Left Chennel Right 
315 3"15 375 

Profile 1100-yr 

430.80 
0. 90 

431.70 

0.001494 
828S.OO 

113. 1"1 
7,61 

16.70 
214363.5 

375.00 
414.10 

1.00 
0.65 
0.03 

Element 
itt. n-Vel. 
Reach Len. I ft I 
Flov Area (sq ftl 
Area lsq ftl 
Flov (cfsl 
Top Width I ft I 
Avq. Vel. (ft/sl 
Hyde. Depth (ftl 
Conv. (cfa) 
Wetted Per. (ftl 
Shear llb/sq ftl 
Stream Power (lb/ft sl 
CWD Volume (acre-ftl 
Cu~ SA (acres) 

CROSS SECTION 
REACH: Lower Gelum 

RIVER: Restoration 
RS: 61.50 

INPUT 
Description: STA 61+50 
Station Elevation Data 

Sta Elev Sta 
5 
Sta E1ev 

Coeff Contr. 
.1 

Expen . 
. 3 

Left 08 Chennel Right OB 
0.033 

375.00 375.00 3"15.00 

Elev Sta 

1088.49 
1088.49 
8285.00 
113." 

7.61 
9.57 

214363.5 
119.00 

0.85 
6.49 

53.13 165.37 
s. 98 40.42 

0 443.2 71 

num­
E1ev 

417.3 100 414 
Sta 
110 411.3 159 

Elev 
437.1 

Hanning's n Values 
Sta n Vel Ste 

0 .05 0 

Bank Sta: Left Right 
0 159 

nWII"' 
n Vel 

.033 

3 
Ste n Vel 
159 .OS 

Lengths: Loft Channel 
300 300 

Right 
300 

Coolf COntr. 
.1 

Expan. 
.3 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

CROSS SEC'l'lON OU'I'l'U'I' Profile 1100-yc 

w.s. &lev lftl 429.88 &lement Lett 08 Channel RiQht OB 
Vel Head (ftl 1.15 lit. n-Val. 0.033 
E.G. &lev I ftl 431.03 Reach Len. (ft) 300.00 300.00 300.00 
Celt M.S. (ft) Flow Area (sq rtl 961.70 
E.G. Slope lft/ftl 0.002011 Area 1 sq ft I 961.10 
Q Totlll (cfa) 9285.00 Flow (cfs) 8285.00 
Top Width (ft) 103. 69 Top Width I ft I 103.69 
Vel Total 1ft/a) 8.61 Avg. Vel. lft/al 8 . 61 
Max Chl Dpth (ftl 15. 88 Hydr. Depth I ft l 9 . 27 
COnv. Total (cfsl 184134 . 3 COnv. (cfs) 184734.3 
Length Wtd. I ftl 300.00 Netted Per. lftl 109.14 
Hin Ch El lftl H4.00 Shear (lb/sq ftl 1.11 
Alpha 1.00 Stream Power (lb/ft a) 9.~3 

Frctn Loss (ftl 0.73 CUm Volume (acre-ttl 44.31 165.37 

C ' E Loa a (ft) 0.04 CUID SA I acres) 5.05 40.42 

CROSS SEC'l'ION RIVER: Reatorat1on 
REACH : Lower Galum RS: 58 . 50 

INPUT 
Description: STA 58+50 
Station Elevation Data num- 5 

Sta £lev Sta £lev Sta Elev Sta &lev Sta Elev 
0 444.3 75 417.5 95 413.9 us 417.5 160 439.6 

Hanninq'a n Values num- 3 
Sta n Val Sta n Val Sta n Val 

0 .OS 0 .033 160 .os 

Bank Sta: Left R1Qht Lenqtha : Left Channel Riqht COetr Contr. Expan. 
0 160 650 650 650 .1 .3 

CROSS SECTION OUTPUT Profile 1100-yr 

N.S . Elev I ftl 428.68 Element Left 08 Channel Rloht OB 
Vel Head I ft I 1.58 Wt . n-Val. 0.033 
E.G. Elev 1ft) 430. 26 Reach Len . (ft) 650.00 650.00 650 . 00 
Crit M.S . (ftl Flow Area (aq ftl 820.99 
E.G. Slope lft/ftl 0.003001 Area (sq ftl 820.99 
Q Total (cfal 8285.00 Flow (cfsl 8285.00 
Top Width 1ft) 94.03 Top Width (ft) 94.03 
Vel Total 1ft/a) 10.09 Avg. Vel. (ft/8) 10.09 
Hax Chl Dpth lftl 14.78 Hydr. Depth lftl 8. 73 
COnv. Total (cfal 151243.5 Conv. (cfs) 151243.5 
Length Htd. lftl 650.00 Netted Per. (ftl 99.21 
Min Ch El (ft) 413 . 90 Shear (lb/sq ftl l.SS 

Alpha 1.00 Stream Power (lb/ft a) 15.64 
rrctn Loss lfU 2.07 CUm Volume (acre-ftl 38.17 lfi5 . 37 

c" £ Loa a Cftl 0.07 Cum SA (acreel 4.37 40.42 

Warning- The energy loss was greater than 1.0 ft (0.3 m) . between the current and previous cross 
section. Thla may indicate the need for additional cross sections. 
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CROSS SECTION 
REACH: Lover Galum 

RIVER: Restoration 
RS: 52.00 

INPUT 
Description: STA 52+00 (South Field 
Station Elevation Data num-

Sta tlev Sta &lev 
0 441 1 433 . 25 

137 430.2 140 435 
177 435 197 430 
732 435 757 445 

1147 440 1277 445 
1587 425 1667 420 
2307 435 2337 440 

Hannin;'s n Values 
Sta n Val 

0 .OS 

num­
Sta n Val 

1 .037 

F. Cutl 
33 
Sta 

64 
147 
212 
777 

1447 
2262 
2367 

4 
Sta 
137 

Elev 
416 
440 
425 
445 
440 
420 
445 

n Val 
.05 

Sta 
82 

157 
672 
932 

1477 
2267 

Sta 
157 

Elev 
413 . 2 

441 
425 
445 
435 
425 

n Val 
20 

Ste 
108 
162 
697 
997 

1522 
2287 

E1ev 
415. 5 

440 
430 
440 
430 
430 

Bant Sta: Left Right Lengtha : Left Channel Right Coeff Contr . Expan. 
1 137 

CROSS SECTION OUTPUT 

w.s. Elev lftl 
Vel Head lftl 
E.G. Elev 1ft l 
Crit w.s . (ftl 
£.G. Slope lft/ft) 
Q Total (cfal 
Top Width ( ft I 
Vel Total (ft/a) 
Max Chl ~th 1ft l 
Conv. Total (cfel 
Length Ntd. lftl 
Min Ch El lftl 
Alpha 
rcctn Loss ( ft l 
c ' E Loss (ftl 

600 720 780 

Profile 1100-yr 

426.78 
1.34 

428.12 

0. 003383 
8285.00 
1289.98 

1.35 
13.58 

142447 . 6 
720 . 38 
413.20 

47 . 32 
1.31 
0.17 

Ele1110nt 
Wt. n-Val. 
Reach Len. (ftl 
Flow ~ea (aq ftl 
~ea (aq ft) 
Fl<N (cfa) 

Top Width ( ft) 
Avg. Vel . (ft/al 
Hydr. Depth (ftl 
eonv. (cfe) 
Wetted Per. (ftl 
Shear (lb/aq ftl 
Stream Power (lb/ft s) 
CUm Volume (acre-ftl 
CUm SA (acres) 

Warninq - Divided flow computed for this cross-section. 

.1 . 3 

Left 08 Channel 
0.037 

600.00 720.00 
879.62 
879.62 

8213.22 
105. 60 

9 . 34 
8.33 

141213.4 
110.06 

1. 69 
15.76 
25.48 

2 . 88 

Right OB 
20.000 
780.00 

5250.59 
5250.59 

71. '78 
1184.38 

0.01 
4. 43 

1234.2 
118'7 .36 

0.93 
0 . 01 

126.20 
31 . 58 

Warning- The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need 
for additional croaa sections. 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) ia leas 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Naming- The ene~y loea vaa greater than 1.0 ft (0.3 m) . between the current and previous erose 
section . Thls may indicate the need for additional cross sections. 

CROSS SECTION RIVER : Restoration 
REACH : Lover Galum RS: 44 . 80 

INPUT 
Deacription: STA 44+80 
Station Elevation Data num- 35 

su E:1ev Sta £lev Sta Elev Sta Elev Sta Elev 
0 soo 15 500 181.7 450 191., 450 303.3 H2 . 8 

353.3 412.8 443.9 443 454 H3 494 445 594 445 
6U 440 624 435 654 430 684 425 944 423 

1204 425 1234 430 1264 435 1284 440 1314 445 
1469 445 1534 440 1684 440 1814 us 1984 440 
2014 435 2059 430 2124 425 2204 420 2799 420 
2804 425 2824 430 2844 435 2874 440 2904 445 

Hanninc;J'e n Values num- 4 
Sta n Val Sta n Val Sta n Val Sta n Val 

0 .035 191.7 .03 443.9 .1 454 20 

Bank Sta: Left Ric;Jht Lenqths: Left Channel Right Coeff Conte. Expan. 
191.7 443 . 9 80 140 180 .1 .3 
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CROSS SECTION OUTPUT 

w.s. £lev (ftl 
Vel Head lftl 
E.G. £lev ( ft I 
Crit W.S . (ftl 
E.G. Slope (ft/ftl 
Q Total (cfsl 
Top Width ( ft l 
Vel Total (ft/sl 
Hax Chl Dpth (ftl 
Conv . Total (cfal 
Len;th Wtd. (ftl 
Hln Ch E.l (ftl 
Alpha 
Frctn Loss I ft l 
C ' £ Lose Uti 

ProfUe 1100-yr 

425.86 
0 . 78 

426 . 64 

0.001136 
8306.00 
1353.19 

1.41 
13.06 

246464.0 
140.16 
412.80 

25.46 
0.16 
0.00 

Element 
Wt . n-Val . 
Reach Len. Cftl 
Flow Area (sq ftl 
Area Ceq ftl 
Flow (cfel 
Top Width (ftl 
Av;. Vel. 1ft/a) 
Hydr. Depth (ftl 
Conv. (cfsl 
Wetted Per. (ftl 
Shear (lb/aq ftl 
Stream Power (lb/ft al 
Cum Volume (acre•ftl 
CWD SA 1 acre a) 

Left OB Channel 
0.030 

80.00 1.0. 00 
1164.29 
1164.29 
8272 • • 0 

129.34 
7 . 11 
9.07 

245467 . 1 
132.58 

0.62 
4 . 42 
8 . 5~ 
0.94 

WarnlnQ - Dlvldod flow computed foe thia croaa-aectlon. 

CROSS SECTION 
REACH: Lower GalWD 

RIVER: Restoration 
RS: 0.40 

INPUT 
Deacriptlon : STA 43+40 
Station Elevation Data 

Sta Elev Sta 
0 460 15 

225.5 412.6 308 
423 445 443 
778 423 1033 

1163 445 1318 
1833 4(0 1863 
2648 420 2653 
2753 445 

Hanning's n Values 
Sta n Vel Sta 

0 .035 108.3 

Bank Sta : Left Rl;ht 
108.3 308 

CROSS SECTION OOTPUT 

M. S. Elev (ftl 
Vel Head ( ft I 
E.G . £lev lftl 
Crit W. S. (ftl 
E.G . Slope (ft/ftl 
Q Total (cfa) 
Top Width ( ft I 
Vel Total (ft/al 
Hax Chl Dpth I ft l 
COnv. Total (cfal 
Len;th wtd. (ftl 
Hln Ch El tftl 
Alpha 
Fretn Lon I ft I 
C ' E Loea (ftl 

num-
Elev 

460 
440 
440 
425 
445 
435 
425 

num-
n Val 

.03 

36 
su 

98 . 3 
318 
458 

1073 
1383 
1908 
2673 

4 
Sta 
308 

Elev 
435 
440 
435 
430 
440 
430 
430 

n Val 
.u 

Sta 
108.3 

328 
483 

1103 
1533 
19'73 
2693 

su 
328 

Len;tha: Left Channel Right 
72 12 72 

Profile llOO•yr 

&lev 
435 

441.4 
430 
435 
440 
425 
435 

n Val 
20 

Sta 
175.5 

353 
513 

1133 
1663 
2053 
2723 

COeft COntr. 
.1 

Elev 
412.6 

445 
425 
440 
445 
420 
440 

£xpan. 
.3 

425 . 71 
o.n 

426 . 48 

Element Left OB Channel 

0.001118 
8306.00 
1350.63 

1.45 
13.11 

248376.3 
72 . 00 

412 . 60 
23.68 
0.08 
o.oo 

Wt . n-Vd. 
Reach Len. Cftl 
Flow Area (eq ftl 
Area (aq ft) 

Flow (cfsl 
Top Width (ft) 
Avg. Vel. (ft/al 
Hydr. Depth Cftl 
COnv . (cfal 
Wetted Per. (ftl 
Shear (lb/aq ftl 
Stream Pover (lb/ft al 
CUm Volume (acre-ftl 
Cum SA ( acre8) 

0.030 
72.00 72 . 00 

1171.43 
1171.43 
8274 . 47 

128.77 
7,06 
,.10 

247433.3 
133.02 

0.61 
4 . 34 
4.94 
0.53 

II Warning - Divided flow computed for thla eroas-sect1on. 

I 
I 
I 

R1;ht 08 
20.000 
180.00 

4746.39 
4746.39 

33.60 
1224.85 

0.01 
3.89 

997.0 
1227.37 

0.27 
0.00 

36.69 
10.01 

Rl;ht OB 
20.000 
72.00 

4561.41 
4561.41 

31.53 
1221.86 

0.01 
3.73 

!143.0 
1224.32 

0.26 
0.00 

17 . 46 
4.96 



I 
I CROSS SECTION RIVER: Restoration 

REACH: Lower Galum RS: 42 . 68 

INPUT 

I 
Description: STA 42+68 
Station Elevation Data num- 36 

Sta Elev Sta Elev Sta &lev Sta &lev Sta &lev 
0 460 15 460 98 . 3 435 108.3 435 175. 5 412.5 

225.5 412 . 5 308 440 318 440 328 441.4 353 445 

I 423 445 443 440 458 435 483 430 513 425 
778 423 1033 425 1073 430 1103 435 1133 440 

1163 445 1318 445 1383 440 1533 440 1663 445 
1833 440 1863 435 1908 430 1973 425 2053 420 

I 
2648 420 2653 425 2673 430 2693 435 2723 440 
2753 445 

Hannin~~J'• n Values num- 4 
Sta n Val Sta n Val Sta n Val Sta n Val 

I 0 . 035 108. 3 .03 308 .1 328 20 

Bank Sta: Left Right Lengthe : Left Channel Right Coeff Contr. Expan. 
108.3 308 16 16 16 . 1 . 3 

I CROSS SECTION OUTPUT Profile 1100-yr 

N.S. &lev lftl 425.62 Element Left 08 Channel Right 09 
Vel Head lftl 0.77 Nt . n-Val. 0 . 030 20.000 

I E.G. Elev (ftl 426.40 Reach Len. (ftl 16. 00 16.00 16. 00 
Crit N.S. 1ft) Flow Area (eq ftl 1171.72 4461.88 
&.G . Slope Cft/ft) 0 . 001116 Area (aq ftl 1171.72 4461.88 
Q Total Cefsl 8306.00 Flow lefel 8275.45 30 . 55 

I 
Top Width I !t I 1341. 90 Top Nidth 1ft} 128. 57 1219. 33 
Vel Total lft/al 1.41 Avg. Vel. Cft/al 7 . 06 0.01 
Hax Chl Dpth Cftl 13.12 Hydr. Depth Cftl 9.11 3 . 66 
Conv. Total lcfal 248679. 3 Conv. Cefal 247764.1 914.6 
Len9th 'Ntd. (ftl 16.00 Netted Per. lftl 132.84 1221.77 

I Hin Ch El lftl 412.50 Shear llb/aq ftl 0.61 0.25 
Alpha 22.86 Stream Power Clb/ft a) 4.34 0 .00 
Fretn Loea (ft) 0.02 Cum Vol~ (aere-ftl 2.90 10.01 
C 6 E Loa a Uti o.oo Cum SA 1 aerea I 0.32 2.94 

I 'Narni"!ll - Divided flow computed for thie eroaa-aeetion. 

CROSS SECTION RIVER: Restoration 

I REACH: Lover GalWII RS: 42 . 50 

INPUT 
Description: STA 42+50 

I 
Station Elevation Data num- 36 

Sta £lev Sta &lev Sta E1ev Sta &lev Sta Elev 
0 460 15 460 98 . 3 435 108.3 435 115. 5 412.5 

225.5 412.5 308 440 318 440 328 441.4 353 445 
423 445 443 440 458 435 483 430 513 425 

I 718 423 1033 425 1073 430 1103 435 1133 440 
1163 445 1318 445 1383 440 1533 440 1663 445 
1833 440 1863 435 1908 430 1973 U5 2053 420 
2648 420 2653 425 2673 430 2693 435 2723 440 

I 
2753 445 

I 

Hanni0111'a n Valuea num- 4 
Sta n Val Sta n Val Sta n Val Sta n Val 

I 
0 .035 108.3 .03 308 .1 328 20 

Bank Sta: Left RiQht Lenc;~tha: Left Channel Ri9ht Coeff Contr . &xpan. 
108.3 308 92 92 92 .1 .3 

I 
I 
I 



I 
I 
I 
I 
I 

CROSS SECTION OUTPUT 

w.s. Elev (ftl 
Vel Head (ft I 
&.G. Elev !ft l 
Crit W.S. (ftl 
E.G . Slope (ft/ftl 
Q Total Ccfsl 
Top Width I f t I 
Vel Total (ft/a l 
Max Chl Dpth (ftl 
Conv. Total (cfal 
Lenqth Mtd. (ftl 
Min Ch El 1ft) 
Alpha 
Frctn Lose C ft I 
C ' E Loss Cftl 

Profile 1100-yr 

425 . 60 
o. 78 

426.38 

0.001122 
8306 . 00 
1347.15 

1.48 
13. 10 

241912.8 
92 . 00 

412.50 
22 . "' 
0 . 10 
0 . 00 

Ele111ent 
Wt. n-Val. 
Reach Len. I ft I 
Flow Area (aq ft) 
.-.rea taq ftl 
Flow (cflll 
Top Width C ft) 
Av; . Vel. tft/al 
Hydr . Depth lftl 
Conv. (cfa) 
Wetted Per. 1ft) 
Shear Clb/sq ftl 
Stream Power llb/ft al 
cum Volume (acre-ft) 
cum SA (acres) 

Left OB Channel 
0.030 

92.00 92.00 
1169. 11 
1169.11 
8275.59 

128. 45 
7.08 
9 . 10 

247005.2 
132.71 

0.62 
4 . 37 
2 . 47 
0.27 

I Warn1"9 - Divided flow computed for this croaa-aectlon . 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

CROSS SECTION 
REACH: Lower Galum 

RIVER: Restoration 
RS: 41.6 

INPUT 
Description: STA 41+60 (Beginning Station) 
Station Elevation Data num- 33 

Sta &lev Sta Elev Sta 
0 478.5 15 478.5 151 . 7 

287 412 . 4 354.8 435 364 . 8 
950 425 1030 430 1055 

1180 448 1275 445 1320 
1510 445 1650 445 1770 
1940 425 2000 420 2550 
2600 435 2620 440 2650 

Manning's n Values 
Sta n Val Sta 

0 . 35 161.7 

nuJII8 
n Val 

.03 

4 
Sta 

354 . 8 

Elev 
437.5 

435 
435 
440 
440 
420 
445 

n Vlll 
.1 

Sta 
161. 7 

410 
1090 
1410 
1805 
2560 

Sta 
450 

Elev 
437 . 5 

430 
440 

436.75 
435 
425 

n Val 
20 

Sta 
237 
450 

1140 
1500 
1850 
2580 

Elev 
412 . 4 

us 
445 
440 
430 
430 

Bank Sta: Left Right 
161.1 354 . 8 

Lengths : Left Channel Right Coeff Conte . Expan. 

CROSS SECTION OUTPUT 

w.s. Elev tftl 
Vel Head Cftl 
E.G. Elev t f t) 
Crit M. S. lftl 
E.G. Slope (ft/ftl 
Q Total (cf•l 
Top Width I ft I 
Vel Total lft/sl 
Max Ch1 Opth tft) 
Conv. Total (cfa) 
Length Wtd. (ftl 
Hln Ch El 1ft) 
Alpha 
Frctn Lose (ft) 
C ' E Loaa lft l 

0 0 0 

Profile 1100-yr 

425.50 
0.78 

426.28 
420. 42 

o. 001123 
8306 . 00 
1211.60 

1. 79 
13.10 

247828 . 0 

412 . 40 
15. '73 

Element 
Nt. n-Val. 
Reach Len . lftl 
Flow Area laq ftl 
Area Ceq ftl 
Flow Ictal 
Top Width (ft) 
AVQ. Vel. Cft/a) 
Hydr. Depth lftl 
Conv. Ccfs) 
Wetted Per. (ftl 
Shear llb/aq ftl 
Stream Power Clb/ft a) 
Cum Volume (acre-ft) 

·Cum SA (acres) 

Warning - Divided flow computed for this croaa-aection. 

.1 . 3 

Left 08 Channel 
0 . 030 

1169.83 
1169. 83 
8280.86 

128.60 
7.08 
9 . 10 

247018.0 
132.85 

0.62 
4.37 

Ri9ht 08 
20.000 

92.00 
4437.14 
4437 .u 

30.41 
1218. 70 

0 . 01 
3 . 64 

907 . 6 
1221.13 

0 . 25 
0.00 
8.37 
2.49 

Right OB 
19.844 

3490.75 
3490.75 

25.14 
1143. 00 

0 . 01 
3.05 

750.0 
1144.51 

0.21 
0 . 00 



I 
I SUMMARY OF HANNING'S N VALUES 

River:Reetoration 

I 
Reach IUver Sta. nl n2 n3 n4 nS n6 n7 

Bonnie 226.35 .065 .OS .065 
Bonnie 219.30 .065 .u .06S .OS .065 
Bonnie 205.10 2S . 065 . 04 .06S 25 

I Bonnie 199.50 2S .05 . 04 .OS 25 
Bonnie 198.63 .OS .04 . 05 
Bonnie 198.61 .05 . 04 .OS 
Bonnie 198.4 5 Brid9e 

I 
Bonnie 198.29 .OS . 04 .05 
Bonnie 198.27 .OS .04 .05 
BoMie 13 .03 .125 .04 .125 .03 

Bonnie 12 .03 .125 .04 .125 .03 
Bonnie 11 .03 .125 .04 .125 .OJ 

I BoM1e 10 .03 .125 .04 . 125 .03 
Bonnie 9 .03 .125 . 04 .125 .03 
Bonnie 8 .03 .125 . 04 .12S .03 
Bonnie 7 .03 .us .04 .125 

I 
Bonnie 6 .03 .125 .04 .125 
Bonnie 5 .03 .us .04 .125 .03 
Bonnie 4 .03 .us .04 .125 .03 
Bonnie 3 .03 .125 .04 .125 .03 
Bonnie 2 .03 .125 .04 .125 .03 

I Bonnie 1 .03 .125 .04 .125 .03 
Ga1um 4 97. 40 .14 .083 . 065 .14 
Ga1um 490.90 .14 .083 .u 
Ga1um 487.40 .14 .083 .u .065 

I 
Ga1wn 481 . 00 .u .083 . 065 
Ga1wn 476.40 .14 .083 .065 
Ga1um 473.00 .14 .083 .065 25 
Ga1um 470.60 . 065 .083 .065 25 
Ga1um 468.50 . 065 .083 .0155 25 

I Ga1um 466.40 25 .065 .083 .065 25 
Galum 466.07 25 .065 25 
Galum 465.59 25 .065 25 
Ga1um 465 . 40 Bridge 

I 
Ga1um 465 . 21 25 .065 25 
Galum 17 .125 .04 . 125 
Galum 16 .125 .04 .125 
Ga1um 15 .125 .04 .12S 
Ga1um 14 .125 .04 .125 

I Ga1um 13 .125 .04 .12S 
Gil IIIII 12 .125 .04 .125 
Ga1um 11 .03 .12!5 .04 .125 
Galum 10 .125 .04 .125 

I 
Ga1um 9 .125 . 04 .125 
Gelum 8 .125 .04 . 125 
Galum 7 .03 .125 .04 . 125 
Galum 6 .03 .125 .04 .01 .125 

I 
Galum 5 .03 .125 .07 .125 .04 .125 
Ga1um 4 .125 .04 .125 .125 
Ga1um 2.6 .125 .04 .125 
Galum 2.5 .125 .04 .125 
Galum 2.4 Bridge 

I GalWil 2.3 .125 .o. . 125 
Galum 2.1 .125 .04 .125 
Ga1ulll 2 .03 .us . 07 . 125 . 04 . 125 
Gal11111 1 .03 .12!5 . 07 . 125 ·. 04 .12!5 .03 

I 
Lover Galum 246.00 .03 .125 .04 .125 .OJ 
Lover Galum 231.65 .03. .125 .04 .125 .03 
Lover Galum 212.00 2S .065 .065 .14 25 
Lover Galum 211.10 .OS .033 .05 
Lover Galum 211.09 .os .033 .OS 

I Lower Galum 211.00 Bridge 
Lower Ga1um 210.91 .05 . 033 . OS 
Lower Galu111 210.90 .OS .033 . 05 

Lower Galum 210 . 00 25 . 14 .065 .14 25 

I 
Lower Galu111 206.00 . 033 . 05 25 
Lower Galum 193.00 25 .OS .033 
Lower Galum 186.00 25 .05 .033 

I 



I 
I Lover Ga1um 181.00 

Lover Galurn 171.00 
Lover Ga1um 161.00 

25 .033 .OS 
.05 .033 .OS 
. 05 .033 .05 

Lover Galum 148.00 .05 .033 .05 

I 
Lover Galurn 139.00 
Lower Ga 1 um 12t.OO 
Lower Galum 107.00 
Lower Galurn 99.00 

.05 .033 .os 

.05 .033 .OS 

.05 .033 .OS 

.05 .033 .os 
Lower Galum 91 . 00 .OS .033 .OS 

I Lover Galum 82 . 00 
Lower Galum 72 . 00 
Lower GalWII 65.25 

.OS .033 .OS 

.os .033 .05 
.OS .033 .05 

Lower Galum 61.50 .os .033 .05 

I 
Lover Galum 58.50 
Lower Galum 52.00 
Lover Galum u.eo 
Lover GalUJII 43.40 

.OS .033 .OS 

.05 .037 .05 20 
. 035 .03 .1 20 
.03S .03 .11 20 

Lover Galum 42.68 . 035 .03 .1 20 

I Lover Ga1um 42.50 
Lover Galum 41.6 

. 035 .03 .1 20 
. 35 .03 . 1 20 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I SUJoi4AAY OF REACH LENGTHS 

River: Restoration 

I 
Reach River Sta. Left Channel Riqht 

Bonnie 226.35 715 705 675 
Bonnie 219.30 1020 1420 1340 
Bonnie 205.10 905 560 515 

I Bonnie 199. 50 87 87 87 
Bonnie 198.63 2 2 2 
Bonnie 198.61 32 32 32 
Bonnie 198.45 Bridc;,e 

I 
Bonnie 198.29 2 2 2 
Bonnie 198.27 830 900 775 

Bonnie 13 1390 1400 710 
Bonnie 12 805 1200 880 

I 
Bonnie 11 930 1040 560 
Bonnie 10 895 1720 1040 
Bonnie 9 790 1660 1020 
Bonnie 8 1000 1240 080 
Bonnie 7 855 1080 590 

I 
Bonnie 6 625 1800 1310 
Bonnie 5 1265 1600 800 
Bonnie 4 980 1100 955 
Bonnie 3 1010 1960 1088 

I 
Bonnie 2 1800 1660 890 
Bonnie 1 0 0 0 
GalWII 497 . 40 595 650 560 
Ga1um 490 . 90 320 350 340 
Gelum 487.40 550 640 290 

I GalUIII 481.00 450 460 230 
Gelum 416.40 300 340 450 
GalWD 4'J3.00 UIO 240 295 
Galum 470.60 105 210 345 
Galum 468.50 150 210 340 

I Ga1UIII 466.40 33 33 33 
Galum 466.07 48 48 48 
Ga1UIII 465 . 59 38 38 38 
GelWII 465.40 Brid<;~e 

I 
Galum 465 . 21 110 140 195 

Ga1W11 1l 490 680 825 
Ga1um 16 880 820 700 
Galum 15 1700 2060 2030 

I 
Galum 14 815 800 615 
Galum 13 430 1600 1520 
Ga1um 12 795 880 750 
Galum 11 1750 1720 1155 
Ga1um 10 1580 1980 2005 

I Galum 9 790 860 940 
Ga1wa 8 1240 660 530 
Gelum 7 1070 1480 1820 
Galum 6 525 1000 770 

I 
Ga1um 5 1450 1280 780 
GalWII 4 908 2600 2270 
Galum 2.6 1 1 1 
Ga1um 2.5 22 22 22 
Galwa 2.4 Bridge 

I Ga1W11 2 . 3 1 1 1 
Ga1wa 2 . 1 1532 1700 410 
Galum 2 510 1800 1800 
Ga1um · 1 0 0 0 

I 
Lover Galum 246.00 1030 uoo 900 
Lo11er Ga1um 231.65 1500 1830 1755 
Lo11er GalWII 212.00 90 90 90 
Lo11e.r GalWII 211.10 1 1 1 
LcNe.r Galum 211.09 18 18 18 

I Lo110r Ga1um 211.00 Bridge 
Lover Oelum 210.91 1 1 1 
Lo11er Galum 210.90 90 90 90 
Lolier Gillum 210.00 400 400 400 

I 
Lo11er Galum 206.00 1300 1300 1300 
Lolier Galum 193.00 700 700 700 
Lower Galum 186.00 500 500 500 

I 

I I 

I 



I 
I Lower Galum 181 . 00 

Lower Galum 171.00 
Lover Galu111 161.00 

1000 1000 1000 
1000 1000 1000 
1300 1300 1300 

Lower Galum 148.00 900 900 900 

I 
Lover Galum 139.00 
Lower Galum 124.00 
Lover Galum 107.00 

1500 1500 uoo 
1700 1700 1700 

800 800 800 
Lover Galum 99.00 800 800 800 
Lower G•lU/11 91.00 900 900 900 

I Lower Galura 82.00 
Lower G•1WD 72.00 
Lower Ga1um 65.25 

1000 1000 1000 
675 675 675 
375 375 375 

Lower Galum 61.50 300 300 300 

I 
Lower Galum 58.50 
Lower Ga1um 52.00 
Lower Galum 44.80 

650 650 650 
600 720 780 
80 140 180 

Lover Galum 43.40 72 72 72 

I 
Lower Gdum 42.68 
Lower Galum 42.50 
LoVer Ga1um 41.6 

16 16 16 
92 92 92 

0 0 0 

I 
I 
I 
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I 
I 
I 
I 
I 
I 
I 



I 
I SUHKAAY OF CONTRACTION AND EXPANSION COEFnCIEHTS 

River : Restoration 

I 
Reach River Sta . Contr. E:xpan. 

Bonnie 226.35 .1 .3 
Bonnie 219.30 .1 .3 
Bonnie 205.10 .3 .5 

I Bonnie 199.50 .3 . 5 
Bonnie 198.63 .3 .5 
Bonnie 198.61 .3 .5 
Bonnie 198.45 Brid9e 

I 
Bonnie 198.29 .3 .5 
Bonnie 198.27 .3 .5 
Bonnie 13 .1 . 3 
Bonnie 12 .1 .3 
Bonnie 11 .1 .3 

I Bonnie 10 .1 .3 
Bonnie 9 .1 . 3 
Bonnie e .1 .3 
Bonnie 7 .1 .3 

I 
Bo"nie 6 .1 .3 
Bonnie 5 .1 .3 
Bonnie 4 . 1 . 3 
Bonnie 3 .1 .3 
Bonnie 2 .1 .3 

I Bonnie 1 .1 .3 
Galum 497.40 .1 .3 
Ga1um 490.90 . 1 .3 
Galum 487.40 . 1 .3 

I 
Galum 481.00 . 1 . 3 
Ga1um 476.40 .1 . 3 
Galum 473.00 .1 .3 
Ga1um 470.60 .1 .3 
Ga1WII 468.50 .1 . 3 

I Ga1um 466.40 .1 .3 
Galum 466.07 . 3 .5 
Ga1um 465 . 59 . 3 - ~ 
Ga1WII 465.40 Brld9e 

I 
Galum 465.21 .3 .5 
Ga1um 17 .1 .3 
Galum i6 .1 .3 
Ga1um 15 .1 . 3 
Galum 14 . 1 . 3 

I Ga1um 13 .1 .3 
Galum 12 .l .3 
Ga1UIIl 11 .l .3 
Galum 10 .1 .3 

I 
Galum 9 .1 . 3 
Ga1um e .1 .3 
Galum 7 .1 . 3 
Galum 6 . 1 . 3 

I 
Ga1um 5 .l .3 
Ga1um 4 .1 .3 
Galum 2.6 .3 . 5 
Galum 2.5 .3 . 5 
Ga1um 2.4 Brldqe 

I 
GalWII 2 . 3 . 3 . 5 
Galum 2.1 .1 .3 
Galum 2 .1 .3 
Galum l .1 . 3 

I 
Lower Galum 246.00 .l .3 
Lower Ga1um 231.65 .1 .3 
Lower Galum 212 . 00 .3 . ~ 

Lover Ga1um 211.10 .3 . 5 
Lower Galum 211.09 .3 .5 

I Lower Galwn 211.00 Bridqe 
Lower Galum 210.91 .3 . 5 
Lower Galum 210.90 .3 . 5 
Lover Ga 1um 210 . 00 .1 .3 

I 
Lover Galum 206 . 00 . 1 . 3 
Lover Galum 193. 00 .1 . 3 
Lo,.r Galum 186.00 .1 .3 

I 



I 
I Lover Ga1um 181.00 .1 .3 

Lover Galu111 171.00 .1 .3 
Lover Ga1ulll 161.00 .1 .3 
Lover Ga1ulll 148.00 .1 .3 

I 
Lover GalWII 139.00 .1 .3 
Lover Ga1um 124.00 .1 .3 
Lover Ga1UIII 107.00 .1 .3 
Lover Galum 99.00 .1 .3 

I 
Lover Galum 91 . 00 . 1 . 3 
Lover Ga1UIII 82.00 . 1 .3 
Lover Galum 72.00 . 1 .3 
Lover Galum 65.25 .1 .3 
Lover Galum 61.50 .1 .3 

I 
Lover Galum 58.50 .1 .3 
Lover Galum 52.00 .1 .3 
Lover Galum 44.80 .1 .3 
Lover Galum oil. 40 .1 .3 
Lover Galum 42.68 .1 .3 

I Lower Galum 42.50 .1 .3 
Lover Ga1wa 41.6 . 1 .l 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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HEC-RAS Summary Tables 
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-------------------
HEC-RAS Plan· Final River: RllltDratlon Reec:h: Galum 

Readl RlverSta Profile NtTmeC I QTotal w.s.eev MaxChiDpth VeiChnl VolUme 
(IIIII) (cfa) (II) (tl) (lila) (acre-It) 

Galum 1 100-1r 0.35 6318.00 442.99 21.99 O.e4 568.28 

Gelum 2 100-yr 0.65 e318.00 442.99 20.99 1.21 838.35 
Galum 2.1 100-1r O.e4 8318.00 443.00 20.50 3.98 1083.38 
Galum 2.3 1001r 0.84 e31B.OO 443.00 20.50 4.15 1083.48 
Galum 2.4 Bridge 

Galum 2.5 100-,r 0.84 6318.00 443.06 20.56 4.12 1287.51 
Galum 2.8 1()0.yr 0.84 6318.00 443.07 20.57 3.95 1267.81 
Galum 4 100-,r 1.08 6353.00 443.48 17.48 2.04 1548.97 
Galum 5 1()0.yr 1.28 8353..00 443.57 15.57 1.45 1812.20 
Galum 6 100-,r 1.51 6353.00 443.60 14.60 0.96 2005.45 
Galum 7 100-Vr 1.69 8353.00 443.62 8.62 3.58 2302.31 
Galum 8 1oo.,r 1.72 6700.00 443.92 8.92 12.87 2352.00 
Galum 9 10Q.yr 1.74 6700.00 448.53 13.53 7.80 2380.72 
Galum 10 1oo.,r 1.83 8100.00 450.59 15.59 4.79 2485.38 
Gelum 11 100-¥r 1.94 8700.00 451.34 18.34 3.87 2635.25 
Galum 12 100-yr 2.00 8700.00 451.58 18.58 4.00 2718.66 
Galum 13 100-yr 2.15 8700.00 451.90 18.90 2.18 2884.07 
Galum 14 10Q.yr 2.22 8700.00 451.93 16.93 4.48 3016.62 
Galum 15 1()0.yr 2.35 8700.00 452.73 18.73 3.79 3231.57 
Galum 16 1()0.yr 2.41 6700.00 453.01 17.01 4.29 3328.01 
Gillum 17 1()0.yr 2.48 5712.00 453.28 16.78 3.89 3394.85 
Galum 485.21 100-yr 2.48 5712.00 453.10 15.24 6.88 3402.61 

Galum 485.40 Brkl£18 
Galum 485.59 100-yr 2.47 8266.00 453.31 15.45 7.19 3403.38 
Galum 466.07 100-yr 2.47 82136.00 454.21 18.31 4.94 3409.64 
Galum 488.40 100-yr 2.47 82S8.0D 454.32 16.14 3.52 3417.45 
Gelum 488.50 100-yr 2.50 8266.00 454.51 16.31 0.88 348e.92 
Galum 470.60 100-yr 2.56 62S8.00 454.54 16.14 1.25 3552.02 
Gal.lm 473.00 100-yr 2.81 62S8.00 454.60 16.00 U7 3613.87 
Gal.lm 476.40 100-yr 2.88 62Eie.OO 454.71 15.71 1.49 3691.57 
Galum 481.00 100-yr 2.77 82EI6.00 454.78 15.58 1.37 3725.59 
Gak.lm 487.40 100-yr 2.e4 62S8.00 454.95 15.55 3.50 3766.58 
Galum 490.90 10D-yr 2.67 8288.00 455.51 15.71 3.75 3795.32 
Galum 497.40 100-1r 2.94 6266.00 455.89 15.39 1.37 3882.24 



-------------------
HEC-RAS Plarr Final River. Res!ora11on Reach· Lower Galum 

Reach River SUI Profile TrvtTmeChl QTotal W.S.EieY MaChiOpth VeiChnl VolUme 

(hra) (c:fa) (It) (ft) (lila) (acre-ft) 

LowerGalum 41.6 101).yr 0.00 8306.00 425.50 13.10 7.08 

LowerGalum 42.!50 100-vr 0.00 8306.00 425.60 13.10 7.08 10.84 

L.owerGalum 42.88 1()()-yf 0.00 8306.00 425.62 13.12 7.06 12.91 

LowerGalum 43.40 101).yr 0.01 8306.00 425.71 13.11 7.06 22.30 
Lower Galum 44.80 1()().yr 0.01 8308.00 425.88 13.06 7.11 45.28 

LowerGalum 52.00 101).yr 0.04 8285.00 426.78 13.58 9.34 151.68 

Lower Galum 58.50 1QO.yr o.06 8285.00 428.88 14.78 10.09 203.54 

LowerGalum 61.50 100-yr o.06 8285.00 429.88 15.88 8.61 209.68 
LowerGalum 65.25 100-Vr 0.08 8285.00 430.80 16.70 7.61 218.51 

Lower Galum 72.00 1()1).yr 0.10 8285.00 431.93 17.73 6.14 237.39 
LowerGalum 82.00 101).yr 0.15 8285.00 432.77 18.07 6.50 267.50 
LowerGalum 91.00 1QO.yr 0.18 8285.00 433.51 18.31 8.05 291.30 
Lower Galum 99.00 1QO.yr 0.22 8285.00 434.79 19.19 5.57 314.42 
LOW8rGalum 107.00 1QO.yr 0.26 8285.00 435.34 19.44 4.96 343.43 

LowerGalum 124.00 100-yr 0.34 8285.00 436.24 19.44 6.81 399.79 
LOW8rGalum 139.00 tQO.yr 0.40 8285.00 437.88 20.08 7.04 440.99 
LowerGalum 148.00 100-yr 0.44 8285.00 438.70 20.60 5.49 468.75 
LOW8rGalum 161.00 1QO.yr 0.50 8285.00 439.48 20.68 5.39 514.21 
Lew&rGalum 171.00 100-yr 0.56 8285.00 440.07 20.47 4.74 551.90 
LOW8rGalum 181.00 1QO.yr 0.82 8285.00 440.45 20.05 5.19 597.83 
Lew&rGalum 186.00 100-yr 0.64 8285.00 440.77 19.97 4.39 826.21 

LOW8fGalum 193.00 101).yr 0.69 8285.00 440.97 18.87 4.56 688.96 
Lew&rGalum 206.00 100-yr 0.76 8285.00 441.38 17.38 5.18 734.46 
LowerGalum 210.00 1QO.yr 0.79 8285.00 441.87 21.52 4.05 780.95 

LowerGalum 210.90 100-yr 0.79 8285.00 441.83 21.48 4.91 791.86 
LowerGalum 210.91 1()()..yr 0.79 8285.00 441.78 21.43 5.65 791.91 

LC1W81' Galum 211.00 Bridge 
Lower Galum 211.09 1~ 0.79 8285.00 441.79 21.44 5.65 792.70 

LowerGalum 211.10 100-yr 0.79 10848.00 441.73 21.38 8.48 792.75 
LC1W81' Galum 212.00 101J.¥r 0.80 10848.00 442.35 22.05 3.33 804.53 

LOW&rGalum 231.65 100-yr 0.95 10728.00 442.76 22.78 3.41 1133.28 
LowerGalum 248.00 100-yr 1.09 10728.00 442.93 22.93 2.06 1378.83 



-------------------
Reach RiverSta ProNe MTmeCl QTOCII w.s.s.... Ml:lc Clll Oplh VIIChn1 Volume 

(llnl) (cfl) (ft) ~) (ftl'8) (aa:e-ltl_ 

BonNe 1 100-yr 0.16 5693.00 442.97 21 .97 0.88 212.80 

Bonnie 2 100-yr 0.45 ~113.00 442.98 17.N 1.1, 825.29 

Bonnie 3 1110-fr 0.97 5708.00 443.01 18.01 0.91 934.18 

Bonnie 4 ~ 1.13 5708.00 443.01 18.01 2.92 1150.94 

Bonnie 5 100o¥r 1.26 5708.00 443.27 15.27 3.87 1270.79 

Bonnie 8 100-yr 1.39 5708.00 443.83 14.83 3.99 13&8.61 

Bonnie 7 100-yr 1.48 57011.00 444.12 15.12 2.11 1471.84 

Bonnie 8 1oo.,r 1.83 5585.00 444.28 13.26 2.80 15i0~ 

Bonnie 9 100-yr 1.80 ~.00 444.50 11.50 2.71 1879.73 

Bonnie 10 11)0..yf 1.89 5585.00 445.05 10.05 8.01 1748.78 

Bonnie , 11)0..yf 1.96 5333.00 445.69 9.89 0.85 1827.:ze 
Bonnie 12 100o¥r 2.03 5333.00 445.58 8.18 8.92 1925.15 

Bonnie 13 100-yr 2.08 5333.00 .W9.13 11.13 5.63 1962.21 

Bonnie 198.27 11JD.¥r 2.11 5333.00 450.69 12.44 10.97 1987.83 

Bonnie 19829 1~ 2.11 5333.00 450.71 12.48 10.95 1987.85 

Bonnie 198.45 Bridge 

Bonnie 198.61 100-yr 2.11 5333.00 451.09 12.84 10.50 1988.02 

Bonnie 198.63 100-yr 2.11 5333.00 451.11 12.88 10.48 1D88.04 
Bonnie 199.50 100-yr 2.11 5333.00 452.08 12.46 9.94 1989.27 

Bonnie 205.10 11»-vr 2.13 !5823.00 454.58 8.58 4.38 20111.84 

Bonnie 219.30 100-yr 2.21 5823.00 456.89 5.39 6.51 2080.71 

Bonnie 228.35 1_00-yr 2.24 15823.00 458.20 8.70 4.38 2120.10 
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BS 4 Restoration Model (100 yr.) Final Plan 

River= Restoration Reach = Galum Station 490+90 RS = 490.90 Galum ReaCh -water Surface Profile 
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BS 4 Restoration Model (100 yr.) Final Plan 

Reach= Galum Station 481+00 RS = 481.00 Galum Reach- Water Surface Profile 
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BS 4 Restoration Model (100 yr.) Final Plan 

River = Restoration Reach = Galum Station 473+00 RS = 473.00 Galum Reach ·Water St.mlce Profile 
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BS 4 Restoration Model (100 yr.) Final Plan 

River = Restoration Reach = Galum Station 470+60 RS = 470.60 Galum Reach -Water Surface Profile 
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BS 4 Restoration Model (100 yr.) Final Plan 

River., Restlntlon Reach .. Galum Sta11on 485+59C Cer-ecclon 1.1P11ream of bllclga RS .. 485.59 Ga1wn Reactl- Wltar SwfKe Prvfilll 
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BS 4 Restoration Model (100 yr.) Final Plan 

River = Restoration Reach = Galum RS = 465.40 BR U Galum Reach - Water Surface Profile 
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BS 4 Restoration Model (100 yr.) Final Plan 

River= Restoration Reach= Galum G-17 RS = 17 Galum Reach - Water Surface Profile 
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BS 4 Restoration Model ( 1 00 yr.) Final Plan 

River= Restoration Reach= Galum G-16 RS = 16 Galum Reach~ Water Surface Profile 
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BS 4 Restoration Model (100 yr.) Final Plan 

River= Restoration Reach= Galum GA14 RS = 14 Galum Reach A Water Surface Profile 
.~~==~~==~==~~~, ~ ,~~==~~==~~~~~~~ 
.--~ ! I ! I ! I I I ~· ! l i i I ! ! i ~i : Ugelld ---~-- i ---~-~1"···--·-·r··-···t·-··-- ---·-r---~---·-r-·~-r-- ---t".. ..~---T· .. ·----r---.. f----.. ··t----r---t--t·------- -----··t····-····t-·······-t ·t··---- EG -:.»,; 

=~:~=--- i----··:-··-:=·--------:·---------:~~~=f·---------1·---------l·-----·-·r·------ ----·-+:·---~---·-:f=~~l=: ------:-----~f·-··r-·=t== =~=-----;----~=:]·-_~:~~:~~ :G,: 
--r-··-r··-T- ~ .. -f---T-t ---+ 1 T-T--T--r··-f---r-r---~-r-- f---t-r~.------~---

-455·+_-____ -_+-t_-.. -.t-:----------.t-:---------~~---.;:!0·--o,o;~-NI-··----i-1-------------~ .... -+~-------+--.-t+_-_+ _-_+-tL~ .. -.--.. j_ . .Lt--1 -..... -i-Ji-------------i+--------1 .. -_ .. -__ -+_t-------++-----·-··+11 __ -_-____ +f---------+·----------+-___ -____ -___ f-i -------/---+-i!-·-------~--~--------~------ ± 
--.. ----1·------T·-------l·-------r-··r·-----t~----r----t--- --~ -- J ---+-----+---- ----r---r------- -----+----- ------~-----+-J-·t-----~--------
----+ .. --r·-·--1--f·-- ...... -i ~ = : = : · - ---: - ~ -+-···-·-1·-·-·-·· 
--------t-------!---------i-----------1------ -------1·-----!-~K~ --t---+-r------+- : 1 : 11 r---1-

1 G ~~=!~~:~ ~~lfl~~~1~~-~~~ ~11-~~~~*~1::~~ 
... =~==1=±=~~l==::l==~i:=±= :==-tm:_:~-:1=+:= =i#F-~~l=i=l:=~= 

__ ..L-J ___ J_ _ _j_ ______ _L __ _j ___ J__j__ ---'--..J.·----1-- .l__ . ' ~l-- 1--!---+-----'-----l----
! 1 I ! I ! I 1 ! I ! I ··-A· ! ! I j 1 ! ! ------i------l-------1------~---· -----1---i------f----l--- ____ L_ _____ L_ ______ ~---···-- ·- . I _____ .j._ __ ..J .... - .. -~--- ·----~-----~------~----J-----
! i I ! i ! i I i ! ! ! i ! ! I ! i ! 

~l+---~-+--4---~-f--~--~~--~--+-~--~--+-~~-+~~--~-+--~--~-+---L--+--4--~ 

=i:::l:::t::f= =:::~i=l::::f: =~-=f::j::± : :~ 4=1~=~=1== ~=±=~~=~±:: 
--t: i i ti I I ~-H-+ I I - i i --f-t-~t---f----
--: --~------1----..;.-- ---t--i--·-r--,--- ---·----~------4-----+- - . -;---~·---.,-·--+---- -·~----..;..-------'------~-------

! i I i i ! I I 1

1 i i i i i •1• i I ! 435 . . . - . . . - . 

o 200 400 eoo BOO 1000 

SIIIIDn (II) 



- -- --- - -- - - --- -- -- -

I 



-- - - -- -- - - --- -- -- - -
- ... 

@ 

I 

o4S5 i :2±' I ! ! ! i ! I I i ! i 'ft; ! I ! ! ! 
:=:~~t~:=t ... :---:c:=:r=:== ·=:=~-~~==t~~=l~-~~::~~:= =:==l:~-~l:::~:~t:~::::::::t::=: ~:=~:r~::::::;-:~=:·;-----+--=~- ~~~::~r:=:~:~t::==::r~:::~~::=:~ 
·--i-·--~---· ·--~--- _______ L, ___ J.. ____ ~ ___ J. ____ .. _ .............. J .. ___ ._ _____ l ____ --J:-... -4----- --·-t--4---1-----4-----.. 

4!0 ----:----~------~~-~=- -=-=F-~+~=t~~-;-- ---t-------+-----t··------~---- ---------~-------v----t--·------t--------- ------t--------+-------1--------i----
: t ! ~ ! l ! ! I I : I I 1 ! : '-·--·'-·---~-------!,. ____ __ -----;--· -+--· -+---i-- -~---i----1--·-i-------+--- -----1-----~----f--·-·t---- ---+-1+----~-----~--- -+ . -
i i 1 i i 1 ' i i : ' r i .. )1 i ' ! I l ! 

~lfTf=~:m::=~r~~:r=~:;r--t=Ff =f~-=f=f 
4et-~--~--+-~---r~~~~-+--~--r--+--4---~~--~L-+-~--~--+-~--~--~~~-+--4 ___ J ___ _J ____ .J ____ J... ________ *! -------1-----.. L-J·-----,_~ __ J.._J ...... .J ........ _I - _______ t ___ J ........ t .. --.. L ...... ____ it _______ J _______ L. ........ .l.. ....... . 

I I I I : ! I ! 1 i i l i 1 I ~ ! ! 
==~I=::c:~::r:~:J::::~ :::1·-~=F· .... ::r··-·-r:: ···---·~::=~:= ___ L::=r:=~= -~~:=I=~:I:::=t:=:=t=· :=r:=~r~:~~r:=:=r:::: 
--t--l--+------1-- - I . I ~~-+-+--+------~---- -----t------t-------t-------·f-------· ---+------+-------t----------1·----·---

440 I i I i i I I I i i I I ! . 

==t±£±::=t:~l~tJ:=~EEEE :::a~:EE :=±=:EEE 
I ' I ' ' I I I ' I ' I ! ' ' ' . ' . ' 

-··--t·····--·-l·--·······t··-·-····1--····· .. ·-- -····---[···---- I ..... J t--··-·-·r·------ ·-·-···t--··-····t··----·····t .. ----·-·r···-··-· --·-·--·+·--·······t·------····1·--.. ···-·t----··-·· -·----··1---·-· .. 1······ .. ··+·········1···--···-· 
~+-~--~--~~--~~~~~~~--~--~~--~~--~--.__. __ 4---~~--~-4--~--~~ 

o D a mo mo 1000 



--- --- -- ----- -- ----

g 

I 

BS 4 Restoration Model (100 yr.) Final Plan 
River ;;; Restoration Reach = Galum G-11 RS = 11 Galum Reach - Water Surface Profile 
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BS 4 Restoration Model (1 00 yr.) Final Plan 
River= Restoration Reach= Galum G-10 RS = 10 Galum Reach- Water Surface Profile 

-~·r± i i j ! l 

1

1 i g· i i i i i I ! I 

1 

I ~! I ! : · j- -+---+---· -l- tJ-t-- --rl-- --4-- --r-+ -+-t-·- r---+--+·-···4---t·-·- - ' ·-·-r ·--i-·--·.:._._ 
1 ·-· ~ -+-+·- -~ ; i ; H ·- --~-- 1--~--t- r---1·--1--+-·i--· - ; .. --+·--·t·---l-·-

f----·;--- t .... ·-r·--t-··· ----r----:-----~--,--- --'1"'----t -- -·=t-· ---t---·t--+-·, - --4 ---t-·-r-··!---·-· · -+--+---r-----1·-·-

~ ~L-~:1--CG-L=:L =-t ~-ITLr: ~-:~=1Ii1~tr=tJ= ~ i i ~ 1 ~ , 1 , , -r , 1 f , ~ 1 ~ , . l ! --r-·t----rt-· 1 ··--· --r-r-r-r--:r·-r· --r·---·--r·-r·--·-r·--r--+--1·----~-T--+ --- ---r-·---r·----r---·t·---­·--·-r-· ......... --·--T· .. ----r--··r·-r-1"---- --, --T·--- ----i------ ---··t-·r--··t--·t- -·-··~-- ---~·-··------ ·-·--- -------t----·-t-------r------:----·--
-··-1··--·-· -·-·1· .. ··--r··---- --.:r--·.:z:---~-::x--· -i:=d:.--· .... -1----.. -·-~·----::·---~---==-.:;,;·· --.:1.--.J:.-~.., ... +--~-+--··r· ..... l... ..... J - I ! "" i -; ,-- -- I - -- -- - . - I---;---, -- --; l I l . ! !-----

-+-.--1--+--tt~--1- -++---+--- -- -~-+-\-- 1-- --j--!--1-1-t- --l·-···l---+···-~---
:~=r:~=:ttl~4= -=t~~ =tt~=:t= ±tt±-=-~d= ltJ= ·=t:=t=~:+~= 
-----·-t -·- ----r···--+---- -·--1--+-~·-t---- ·--f---·-+--· ·-·-f ·---· ---·4·-.. ··+----+-t--· f---·+·- ·-·~------ . -----~·-· ....... ~ ........ j. ... ..... !·-·-----i-----

445 i ; i ' l i 1\. ; I ! ! ! i ! 1 i Jl I ! ! ! ! 

......... -~~' ...... -+---~ .. -.... +- -----+--! !~±i ---·-·c! +-"----.. ~--- ·---+----~---t--l----f----~1~._--+. t~ -~-- --t---l·-----! ....... .. 1.---
. . ! I f.--]. ! i _1 • ; : I ! I ! : I I ; I ·--r··-r-r- r-·, l- !1--- i-- --r -··i--·.L"'·---·t·-- ·---·:-1-1- 1 -r--L~---~ --T-·-t--.. ---r-·:----:--·-1---

- ~~ --t-- -t- ·r:··--:---+--.!--~-. ___ ~_ __ -----~-r-~--- -- - . -·---...!-- --~-+--·--.;_ .... ...; ___ __ 
i I i f I j I ~ ! . : ! I ~ ! ~ ! l ! ! 

440 

---t--··---t---·t------t··----- -----t--··t------r---T---- ·---"[-.. --·t ··-·· .. L ....... ;:j .... --·-t--····· .. t·-------t----····· ----·l· --t--.. ·t--·---·i ···--·-· ---···t·--.. ·-t··· .. ·---r ......... ! ........ . 

---1 ...... -i--+ .. ---l·----- -----i----t----f--1.... ·-·-l-1~ I __ It -- --- -~·-·m·+-i ·---f.-~- .---i·--·+---~-----~---~-----1 .... -.j ......... j ....... .. 
·-·-·~ ........ j ....... t ......... t ........ ------t-··--1-----l-·-+------ --·+---f-·-.. --r ···- ...... +-----t· .. ···-t ------~ ......... --- -+---.. ·+--· .. --r·---+----· .. -·1-1··-·-- · ·~···-·-·1----·--!··· .. ·--
-~t·-- f~---r--·-t·-·-· ·-··t~J-t·-·t-- -t--t- --+-· --1·-·+--+- -t-- -t---+·-.. ·r--t- -- ,--+---+---+-·-

. ......... , ......... ....... -r--.... y------ ·--·r .. ··~·----t··---·r· --- ---·-·r-t-·---..... --y·-·- -·---·i .. ·-·-·t---.. ·t---· · ---.. . ..... t ..... .. ... l ........ r··--.. t-· .. ·· -·--·r---:r ....... l .......... i ..... .. 

--~---
EGI~ 

~.!~ 
EG2-oil' 

W9•2"" 
Ground • Blink Sill 

0 1 DO :2110 300 400 61110 1100 

StiiiDn (Ill 



-------------------
BS 4 Restoration Model (1 00 yr.) Final Plan 

River = Restoration Reach = Galum ~9 RS = 9 Galum Reach - Water Surface Profile 
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BS 4 Restoration Model (100 yr.) Final Plan 

River • Restoration Reach • Galum ~ RS • 8 Galum Reach - Water Surface Profile 
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BS 4 Restoration Model (100 yr.) Final Plan 

River = Restoration Reach = Galum G-7 RS = 7 Galum Reach -Water Surface Profile 
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BS 4 Restoration Model (100 yr.) Final Plan 
River = Restoration Reach = Galum G-4 RS = 4 Galum Reach -Water Surface Profile 
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BS 4 Restoration Model (100 yr.) Final Plan 

River"' RestoraUon Reach = Galum Restored Jamestown Bridge RS = 2.4 BR U Gatum Reach - Water Surface Profile 
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BS 4 Restoration Model (100 yr.) Final Plan 

River = Restoration Reach = Galum G-2.3 Restored Jamestown Brldge RS = 2.3 Galum Reach - Water Surface Profile 
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BS 4 Restoration Model (100 yr.) Final Plan 

River = Restoration Reach = Galum G-2 RS = 2 Galum Reach - Water Surface Profile 
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BS 4 Restoration Model (1 00 yr.) Final Plan 

River= Restoration Reach = Bonnie B-1 RS = 1 Bonnie Reach -Water Surface Profile 
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BS 4 Restoration Model (1 oo yr.) Final Plan 

River= Restoration Reach= Bonnie B-3 RS = 3 Bonnie Reach- Water Surface Profile 
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BS 4 Restoration Model (100 yr.) Final Plan 

River = Restoration Reach = Bonnie B-4 RS = 4 Bonnie Reach - Water Surface Profile 
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BS 4 Restoration Model (100 yr.) Final Plan 

River = Restoration Reach = Bonnie B-5 RS = 5 Bonnie Reach -Water Surface Profile 
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BS 4 Restoration Model {100 yr.) Final Plan 
River = Restoration Reach = Bonnie B-6 RS = 6 Bonnie Reach -Water Surface Profile 
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BS 4 Restoration Model (100 yr.) Final Plan 

River = Restoration Reach = Bonnie B-8 RS = 8 Bonnie Reach -Water Surface Profile 
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BS 4 Restoration Model (100 yr.) Final Plan 

River = Restoration Reach = Bonnie B~ 10 RS = 10 Bonnie Reach ~ Water Surface Profile 
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BS 4 Restoration Model (1 00 yr.) Final Plan 

River = Restoration Reach = Bonnie B-11 RS = 11 Bonnie Reach. Water Surface Profile 
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BS 4 Restoration Model (100 yr.) Final Plan 

River= Restoration Reach= Bonnie B-12 RS = 12 Bonnie Reach- Water Surface Profile 
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BS 4 Restoration Model (100 yr.) Final Plan 

River= Restoration Reach= Bonnie B-13 RS = 13 Bomie Reach - Water Sllface Profile 
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BS 4 Restoration Model (100 yr.) Final Plan 

River" Restoration Reach= Bonnie Station 198+29 154 Bridge over Bonnie RS" 198.29 Bonnie Reach- Water Sulface Profile 
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ILUNOJS ENVIRONMENTAL PROTEC'nON AGENCY 
Division of Water Pollution Control 

Planning SecUoa 

............... 
· ~ 

. NOV 1 0 Z015 

REVIEWER: JKS 
Effluent Disinfection Exemption Request Form for 35 Ill. AdaL COda 378 

Request far: D Seasanat EJrempaon I&J V• Aaund ~on 

a.cdon 1: QIMNI 

A. Name and Addr8a o1 dtscharga fadllly: 
· Consolidation Coal Co!llJ!ant 

Burning Star 14 Mine . 
Rural Route, Cutler, Illinois 62238 

_________ Phone: ( 618,497-2176 

e. Name and lddr8a of discharge fac:lllY a.ner: 

Nt8: This ,.,., wiJ btl nor/fltld of tlr818Sulll d this ,..,. 
.,. c:ontact ptlfiOIJ rht:Juld be BUJitotlzsd "* 3J Ill. Adm. CDdt 
D1 r03(el 11M musr J9t this tcmt ,._, 

~~= Grayson G. Beard 
~: Senigr Vice President 

Consolidation Coal CompiQl 
12755 Olive Boulevard 
St. Louis, MO Phane· c314, 275-2300 63141 . 

c. Nama anc1 addr8SI of~ COITiflllllill tarm: Richard Denning · 
Consolidation Coal Company 
12755 Olive Boulevard 
St. LOuis • R0 P,hone: c 314 , 275-2300 
63141 

r auasc 1t1at Chis farm,_~ coompat8d br me or br oe... "'* mr 
dlr8CI suparvtslan nlllat O.lnfaronatlun cudllnld ....,.II tD .. bat 
olfiTi knOWledge. trw and CICIInPI818 • 

. 4r¥-' J/ls/1 J 

8eat1on 0: F.mty 0.. 

A. Localon St. Bwy. 150 Near Cutler, IL 

(1) CcudJ; _....,..Pa•n:J~~-oo--------

(2) (II) USGS auat•• Mlp ,.....;;P~e.;.rc~y""---­
·N 679, 950 

(b) USGS CUcidlt\1116: E 501 , 050 
NE - 4 T68 l5V lrd 

Qlr. Sei:aon SMiaft T_.... ..... P,M. 
38° 02' 3011 89° 32 1 22n 

(c) LdUde . ~------
a Fadllly c1111gn .,...,..mv-.: 

(1) ~ •£1111111 tDtllllapp' ......... ..-.. 
lkattflf .. ...,. n. ........ ..., ..... ... 

1 :~ m ti!e 
lhiiiiOc»MJV: .. ,...-~llnl(l). ....... . 

wPt s•o P.EV. 91'tn 

.. 

hall'ra1l unit pi'OOIII: ., .,_ .,... « unll prac8ll 
brPIII on O.planllftU'dl; o.--.llnl(e) tram o. IIIII . 
Wlil.--.10 o. pana al d.llcNrgiiO 0. riiOIMng llr8am: 
If lh8 ....... , aaa.lhllllill't gnMIIII pn!piii11N 
befanJ II,..,_,.~ -..n. llllb8l 11\12 lna(a) a 
ale.ltl unctergraund oanduil « .. apan c:hniiL Allo 
lndicalll...._ll poW tar NPOES CDti'JI' 11 1011nd 1t1e point 
11 wtdd'llhe ..... rar 8eciDn a.8(4)(e) wn rdleclad 

(2) NPDES parmi fllll'ftta llluld rat 1t1ta fa:ID!y'l dJs. 
clllqe: 

aLool5l21 i1 i 3 
DaparmttlsiUid: AuSUSt 19. 1988 

DD pannlllatmodllllid: February 27 , 198 9 

DIIB.-mll..,_: __ J_u_ly_1_, _1_9_93 __ 

Oudal runblr I« WI*" ........ ,_...,.. 
, ..... tiDifoudllll .. natllgllll): _.oo-••---

eoo, • ceoo, ~ ... , 25 ,., 

..... dl J Solidi (mani!IJ ... , 30 mgll 

Fcal Collflnn ,__, ,.,...,.., 400 "'oo me 
ToraiAelctolll ChlartNIIQt; App 1 scab 1 e ,. 

(3) 0111p -.eaw tar a.--, MOD 

D111gn rnlldnun low 1ar .. ,._ • 005 77 5 MOO 

Awr~ge•eaw ...._. ... ~cU*'II o.masa 
,_..GpadiO.-f!ot Availatile MOD 

,., n..d...,._.,.,.. ... 1a~~~~~~~~; 
(I) sao.-• caao.: ..... 4. 0 - 13. 2 .. 

... 8.6 .... 

...... al ............. 2 __ 

~ -.. .... s-.: ..... 7 - 29 "9' 
- 18 2 ... ..... al ..... .....;;. __ 

't•c:Nalk• ,..... ___ .,___,..,. 
..... "91 
..... al ...... 

(d) ,... callannlllr 1 7 1 & ..... - s 11 • • )() "' 
.... 256 ··~"' ......... -

' n.. ~-- ...u..- .. .....,.u...... .-m... .... - . ... .• ,.. 
~~1111~"-n-111W.~"-·· ............ ...... . . :4en-, ............. ,.,.._. •• ,._r,_.._..,...... ... _.._. · .· •·-.loce._ 
_Ill......_ llal. ro'"' .,_ ._. ........ "' _.. t'-M so ('eeY• ·- ·- - ---- - -- - - - - -- - - -
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.. 

' . 
(d) a. Cia (sagmMI 1) 

a. di( .... Z) 
a. dl (11181••••3) 

(8) 0. di(IIOJ1•41) 
0. cll( .... d2) 
0. dl (llgtMnt 3) 

(f) d --111) 
d (llgmeftt 2) 
d --113) 

(I) y ., ..... 111) 
v • (leanlll'll 2) 
y .,. (ugment 3) 

(h) I fllan( ..... 1) 
I fllan(..-.2) 
I ....,,. (Mgmlftl3) 

(I) I& 1~( ...... 1) 
I& 1~( ....... 2) 

" ~(segment 3) 
Q) H. .noonc~t) 

H. •too m ,...,._. 2) 
H. MOOn (...,....3) 

Section IY: Recnlllonal U• AINIIIMftl 
Please Refer to Exhibit 4 
Not/1: 7'lli:t asctfan need -be ctJIJif/ltiiStllot ~.,. 

tan~& llt1wfNfN. r-•-lOUitd almpt.lllrll eM note.,.,. wlllltJut 
actlq&.ldltf completing flU I8CfDL n. de~ ptfNitJtJtJ ... rltlt 
S8dfan.,. *,. ~ 1n dlfll,••v ,. 11f~Dt~C8d,.,.. tJJIIte 
ll6ectiJd ,_, I'UCik. 

In adclpllng e. dlalnflciiDn .... prac8l&. e. ... Peadlon 
Control Board....,, -E.plddy n:tudld wllt*l 1t1e dMiulllon (of 
~olad8d Wll!ltiJ .. aD watn.....,. presently -..pport or ~~~Wille 
pllplcal dlar8~rtatfcllo..,..,. ..-., conwr ,....,.. ._. 
lhiOugh wiiiJ&c*d., pltb or rllldlntlll_ ... n. ~can 
grant yearofO&Ind exempdona flll11 we. lie dldld _... CM be 
dasslflld. ~-

Pursu.nt" e. r.uta oblllil8d ~ sec:aan m.l(l) o11111-.. 
tiGn, 818CHIIIOnallll 311 Mill ftiUit be aompltll' tar .. lf'IIRihlm 
reach where unn. Jracr.n tlclll~ OIIII.,.GiiiiCII• .. 
prtdld8d fD eliCIMd 2001100 mi. lNI u. __,..,. ... be 
ooncb:l8d a ouUNd ~ na. ss. s.:ton 378.201, ~of 
w ... for Proi8Cted Slalal. Nolle. wa11r1 "be diiiiW a 
'\lnpfDW muslpasaea .. llaloneolate~e.d In 
Sedlotl378.203. Prtvataty CMnld I$Cint..., cto. noa .... ..-, 
predudeeccea. 

PnMdla dlldllcl..alltplanlillnftof.., ~ n .._..(4) ..... 
Dllcrtbeludl illrtw a...., dlpCh. ..... -of...., .,...IIIIDnon 
blftll:a. .,...,blltyolwar, ar.a~~~ .tiiiD ,.........,.,....., 
&nUilallle b.....,., CIOftlllct ........ ....., .. _ .. 
amentfy being used far prtmary.-...-. Allo.-.. 
Cl'*11onsfar._,..aegrnw(leePIII171.IIcllani37UIIIIInd 
378.2CM). ,,,.. ...... NqlllnldCOrlmor.twl ......... .. 
Ullllmd), please use a c:adb&dln 11111t 

(1) Antwardlplhlnflll...,.., .. ,,.._._ ... fll ... 
(WUh no pranouaddllppooll)duq,......-t 
C]V• 0No 

(2) Coal I'IIWIW ~ IIIII8Qft*llcardllln __.ollltar:fee 
1Urllclanl r.o pradudlaccea or IIIIWftl.,.,. CDIIIGIIDIIVtllll? ov• QNo ~rv-. ...... ~(4)...._, 

(3) Ant~llncf.-ear ...... nl*...-. 
suflldlftt tO ciJIIco&ngt pMIIry OlllldiiiiDIMIIII? ov- 0No If v-. dllaCbe m (4) ....... 

(4) If.., qwdQn fram (1) ..... (3) .,._en, Ita porion ol 
lhellglftlld.--~ ....................... ...... 

a. 
(1) ,. ...... lnllllaagnadllllllll1i.orealflllas8 

(.ah no llf'OftOUitCid dllp poala) uq .. IUII!rMr'? 
OV• 0No 

(2) Do. .. -In ........ cilnllln .......... 
IUtrdlniiD preclude__. Ill cnv-a pmwy C110n11G1 ICGVIIa? 
OY• 0No av-.~ln(4).._. 

(3) Ale ad)l&:ad find 'file lar lhl .-.In IIII181Jftl8111 
sullldenttD~ 11"-JOIIIIdlll-? 
CJV• [JNo uv-.c~~~c~~~~ncc,.._. 

(4) If lt'fqwdOn hm (1).....,.. (S) 1p11111 only tD a PQIUOn or 
lhel8gment, ...... ....,..,whllpartlaft .. ~ appln. 

c. 

Aft11idaliiillallanopla 111••••11••• uslp!l w(dyevac., 
IIUdlll. co.aecawaall....-._, .,..... .. ...,.. .. ~llanlt 
eJNblllllt .,. "'*' ••.• 



\ · 

.. 
(b) "· 11100ml ,....,... 1) (d) Q c:fl (Mgmeftl 1, 

"· II'HIO ml (llgiiM 2) o. c:fl (llgment 2) 

"· lltDD ml ( .... 3) o. .,..,.,.,, 
(C) a. cfl(llgma 1) (I) o. cfl (llgmlill1) a. ., ....... 2t 0. ., .... 2) a. -~· 0. ...... , 
(d) a. •c-am.w1J (f) d C~eF•II 1) a. cfl(legnnl2t d c-.n-•2) a. ., ....... d ( ..... :I) ,., a. .,...,..., (g) y ••... ,, a. cfl C-an-t It y ••·••2) a. .,..,.... y ....... 3) 
(f) d ,...,.,, (h) t haulc..-a1) 

cl ,....,2) I houls (~~Fwd 2) 
cl c..-:Q t hcUI (llgment I) 

(G) y fpaC....t) (I) k Ltaal( ..... l) v fill ca.-It k ,...,., ..... 2) 
v fpa(IIFMI) ' ll ....,. (segment :1) 

(h) • .... ,...,..,, 
CD "' lt100n(...,_l) 

' haln (ugiMnt 2) ... 11100mi(IIFWII2) 
t haurs C~...-S) " 11100 ml ,...,..... 3) 

(I) • 1IIDUil ,...,.,, 

" than (llgmWII2) (5) .,. Alalnwa ,..,...,. (ctftltwlnllr): 
II Ulauls(IIF*II) 

CD ... MOO ml (..,..a 1) (I) ,.. tnODml(.....-at) ... MOOml(..-2) ,.. MOD m1 c..-2) ... Maonc...-3) N. IIIOOnc..-3) 
(II) N. 11100n(...,...t) 

(S) ~ Alc:unancll fl8qun:y (&IMg--.,: N. tn00ft{....,a2) 
N. tnOOml<..-3) 

(a) "· 11100ml( ..... 1) (o) 0. cfl(llgnad1) 
N., MOOm1( ...... 2) 0. cfi(...,..S2) 
N., 11100miC.....I) 

~ cfl( ...... ill) 
(b) N. 11100 ml , ...... t) (d) ..,.....,, 

"· 11100 m1 c..-~» a. ., ... 2) 

"· 11100ml( ...... a. ., ...... 1) 
(C) a. dl( ....... l) (I) 0. ...... ,, 

a. me-ran-at 0. •<....-all 
0. c:fl(...,... 0. c:la(..-.al) 

(d) a. ., ...... ,, (I) d .,....,, 
a. . ....... d ......... a. cfl (le8tl•ll• cl , ..... 1) . 

(e) a. c:fi(WiPI••t) (g) v ..... ,, 
0. c:fl(...-•2) v •ca.-112) a. da c-era-•• v .... Ill) 

"' d ,...,..,, 
" t ........ Ill) 

cl c..-• t ............ 
d , ...... t ........... ., 

(g) v ....... ,, (I) lr. ..... .....,.,, 
v (pi(MgnWII. k ........ 112) v ........ . II ........ 11., 

(h) t ... , .. , ... ., CD ... MOOml ..... lll) 
t ........... ... tnOOa(llpall2) 
t ........... ... MOO 1111 Clq all) 

(I) II .......... , 
II ...... , ....... .. ~-,_.....-.......... t,.. 
II; Uloula C.... I) 

<D ... MODm{lle U1) (I) ... 11100 ml (II$ 12) ... MOOml(__.l) .,._'I( .. ...,,_..,,_ • .... MIItiiMI~ '" ...................... 
(4) 71*~FNqunr( ...... 

(I) ,._ ltiCDd--•1) 
(a) N., ftiCIO ml (II$ II) N., ,...., .. ...., .. , ... MCDml~l$ ... ... tnOO ...... , ... IIIOOml( ..... l) (b) "· ............ , 
(b) "· MCDmi(IIJ •Ill) ... ......... 2) 

"· ftiOmlc...-11 N., IIIOOn(..-.1) 

"· tnaomiC a ••• (01 o_ di( .. IMt) 
ceo o_ .( ..... , 0. claC...-112) 

0. ·•·••ll o_ ......... a. ....... 
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.... -..... -

.... 
~UIII ••• 

·­.... ,.. ..... 
Sand filters c~pacity: 

2.8 gal./ft. /day 

Raw Sample 
Collection Point 

RECIRCULATING SAND FILTER SYSTEM 

Peak design flow - 5775 GPO 

(118 GPM@ 10' TDH) 

Operates with Model CB2A Duplex Controller 
Alternator that works with level-sensing 
floats. Automatically operates the 
sequence of two pwnps. Has overr1 de 
switch to allow manual or automatic 
sequencing - Alarm relay load 

I• NIT ... iOIO ..... ILa ltUMN 
(118 GPM @ 10' TDH) 

-
~--·-- "01& 1000 CMMIMTCMI 

Overland pump l discharge flow 

(50.000 GPO) 

ICHEIIATIC 01 
Outfa 11 9 (OOlA) ... TRIATIIINT 'ACILin 

IURNING STAR NO.4 

EXBIBIT 1 
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A r eo en l o r g e d on C'';:- .. . 
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Exhibit 38 \~ 
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'"'·~ 

,----, ___ .r--, 
r... 1 
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,.J PYRAMID 1 
r1 

sTATE PARK 1 
I· I 
I I 
L--... t , ___________ I 
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:· '·\ 
~ < 

CONSOLIDATION COAL CO. 
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· .. L:""' , .,.. 
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Segment 3 ----- ·.,... '?.
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Pi 1eheywi II e 
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NORTH 

Burni'ag Star #4 Uine 
~- I 

Se woge Treatment Plont 
0 i s i n f e cl i o n Ex e mp t i o n 

Request 

'-'I Pipe9tone Cr. .. ·-·. ·- ·. ·- · . · "-. .. -~ 
) 

t:::; J--
(.. !'.:: 

PERRY COUNTY . ·"-·.. ~- ~~ 
----------------~-------------------------~~~~--------------------------C~~------I.!AP or 

RECEIVING STREAMS 
JACKSON COUNTY ·:") ./-v·(. -~ _ /\ .. :1 

"'-, ......... .-"'"~ . .. _r·. ? .. "'\ .. ' . .. "'-~ 
li(] " . ·- • ~ .s' <:> "' Creek .: _,.,: "~>c.. 

C r . ~ 

·· - ~-~fl. 
late: 12/11/92 EXHIBIT 3 A 
icol e 1" : 4000' 
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(Upper ·Diversion) -.. ,. 
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·~'··· . ·' .. . 
. .. ~ . . ~ . .. 
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_,.,.,. . . . - . ~ . . . 

/-----Stream Segment 1 . . . 
I . . . 
\ . . . 
\ . . . 

\ . . . 
'--· . ., 

. . 
·" ·Sewage 

'-. Plant 
'bo • 'I 

ool1/ D Ou t f a I I 

Mine Office 

Pond 001 --

CONSOLIDATION COAL CO . 

B u r n i n g S t o r D 4 . M i n ·e 

Sew o g e T reo t men t · PI o n t 
D i s i n f e c t i on Exempt i .on . 

Request 

FACI Ll Tl ES Sl TE MAP 

Date : t2/t8/9.2 EXHIBIT 3 B 
Scale 111

: 4000' 
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BURNING STAR NO. 4 MINE 
SEWAGE TREATMENT PLANT 

DOWNSTREAM DRAINAGE DESCRIPTION 
· EXHIBIT 4 

The Burning Star 14 S~age Treatment Plant (STP) discharges to an 
unnamed ditch that drains into Pond 001, which fs itself a pennitted 
NPDES discharge point. The pond at nonnal pool contains approximately 
19 acre feet of water and is used as a sedimentation pond and also as a 
source of water for haulroad dust control purposes. Due to water usage 
for dus·t control activities at the mine, the pond, during dry summer 
months, discharges only in response to major precipitation events. This 
is evident by the lack of samples collected during the summer at Pond 
001. The NPDES sampling frequency for Pond 001 requires that a minimum 
of 9 samples be collected every calendar quarter. This requirement 1s a 
mixture of baseflow and rainfall samples. The table below shows that 
the pond discharged during 5 out of a .possible 20 months for the June 
thru October time period during the past four years. Of the 8 samples 
collected 5 resulted from storm runoff. Primary contact activities in 
Galum Creek downstream of Pond 001 is unlikely during such pond 
discharges due to high creek stages and water turbidity caused by storm 
runoff. 

Pond 001 Sampling Occurrences 
From June - October for 1989 - 1992 

• Month/Sample Type . 1989 1990. 1991 1992 
B R ...!... R B R -'- _!_ - - -

June 0 0 2 1 0 0 1 1 
July 0 0 0 0 0 0 0 0 
August 0 0 0 0 0 0 0 0 
September 0 0 0 ·1 0 1 0 0 
October 0 0 0 0 0 1 0 0 

'* B a Baseflow R a Rainfall 

Galum Creek downstream of Pond 001 travels for approximately 22.5 
miles to fts confluence with Beaucoup Creek through surface mined lands, 
bottomland forests and farmlands. No residential areas border the creek 
channel •. Most of the area is remote and inaccessible, however evidence 
of fishing activities has been observed in shallow pools (less than 3 
feet deep) occurring in the Middle Diversion which is shown on Exhibit 
3A. Although creek banks are steep in this stream segment it 1s 
paralleled· for 3 mfles by gravelled publfc highways which provides 
access to fishermen. Do•nstream of the Middle Diversion stream access 
is limited to four bridge crossings. 
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IWNOIS DEPARTMENT OF MINES AND MINERALS 

TOs 

AlchMI A. Shocldey 
one. 

MEMOilAHDUM 

Steve Chard, Department of Aariculture 
Patrick Malone, Department of Conservation 
llon Barganz, Environmental Protection Aaency 
llon Bargauz, Environmental Protection Aaency 

LAND RECL.-UIATION DIVISION 
aao WEST .EFRRSON STREET • surre .., 

P.O. BOX 101W 
SPRINOFELD, ILLINOIS l27t'l..ot87 

TUEPHONE: (217) m-mu 
.. 

REC:EIVED 
JUi'~ l P 1QSQ 

MfNE POLlllriON 
CONTROC PROGRAM 

David Boyce, Department of Transportation 
Tbamao B. l!Deroan, Ill. Hiotorio Preoe.,.Uon Agenoy lotjf 

.. _....,.....,.oordiDator [, 
on Division 

PI.OM& 

Rlh 

Enclosed please find information regarding an operations plan change ~~sjr t{ 
approved by the Department for Consolidation Coal Company, Bumi.Dg Star ~ ( ( 
14 Mine, Permit #74. This revision grants approval to construct a 
temporary ditch. 

Insignificant operations revisions are approved pursuant to 62 Ill. 
Adm. Code 1774.13(b)(2). Insignificant reclamation revisions are 
approved pursuant to 62 111. Adm. Code l774.13(b)(2). lllcidental 
boundary revisions are approved pursuant to 62 Ill. Adm. Code 
1774.13(d). Ezemptious fram the use of a seclimant pond are approved 
pursuant to 62 Ill. Aclm. Code 1816.41(d)(l)/1817.41(d)(l). 

Enclosure 

CCI OSM 
'l'. Johllson-EHI. 
P. Ehret 
D. Livesay 
w. RUDDela - SCS 

NOV 1 0 2015 

REVIEWER: JKS 
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IWNOIS DEPARTMENT OF MINES AND MINERALS 
Richard R. Shocldey 

Mr. Marc ~t 
Calsol1datial Coal CQr;)any 
12755 Olive BcW.eva.m 
St. Ialis, Missoori 63141 

Dear Mr. ~t: 

DndDr 

June 6., 1989 

RE: Ins1gn.1t1.cant Revision #25 
Pellnit #74 

LAND RECLAMATION DIVISION 
300 W!Sf .IIFRRBON STREET - SUITE 100 

P.O. 801 10117 
SPAINOFIIlD, ILLINOIS U711...,_ 

TD.EPHONI: (2f1) 1'11-c~Ja 

'lbe apptopriate Departnent techn1cal staff have rev1aEd the proposed 
m1n1ng operaticms plan change dated May 15, 1989, sul:Jnitted by 
ccmsol.idatial coal CCJrpany for Bum.iniJ Star #4 Mine. CCI1solidatian coal 
Cc1q;lany has requested approval to calSttuct a tel!iJOr8ry ditch al.ong the 
eastem edge of the southem caret.ery' s buffer zooe. 'lh1s ditch will be 
ca1Structed to caM!'/ the drainage fran the southern .b:Dccut spoil to the 
old #1 1nc:11ne. Since this operatial is not currently ~. it will 
calStitute a mining operatials c:haB;e . S\x:h insigni.ficant mv1sials are 
allaed by 62 Ill. ldn. cede 1774.13(b) (2) (D) if the pxop::)Sed changes: 

1. are described in writing. 

2. w1.ll not have a significant potential· adVerse 1ri;B:t at 
the achi.eveltent of final reclamatial plans or \JPal the 
surramd1ng area. 

'lbe Departnent has detemined the prcp:sed change is in~ with 
62 Ill. ldn. eoc5e 1700-1850, is insignificant and will oot change the 
final reel amatial plan tor this pennit and hereby exeupts Ccrlsol.idaticn 
coal ~ fran sul:Jnitting a pemit rev1s1al 8R)l1catial in accordanc:e 
with 62 Ill. ldn. COde 1774.13{b) (2) (D). 'lbe Departnent grants 
permiss1 oo to CCI'lSt.nlCt the ditch as per the sul:mi.tted plan. Please 
sul:JD1t ten (10) ad&tiaW. c::c:p1es ot your request letter(s) and maps to 
this office. 

~:lAC/ 
u 

NOV l 0 2015 

REVIEWER: JKS 



l 

All c:c:n11tials and provisia'lS contained in the original pemit approval 
also BR;U,y to th1s rev1s1a'l . AppiCVal fran this agency does not relieve 
Calsolidat:l.al coal ~ fran ootaining approval fran other agencies 
requ1r1ng such. ShoUld you have aey questions, please contact M. Dean 
Livesay at our SOUthern District Office . 

PJE: MDL:D'C 

cc: J. Fultoo 
M.D. Livesay 

cl!1S t , . . '2 ~1 

e~:~ ;H3W31V3fi 



• COftlolldatiOn Coat CGmpenJ 
Mid-Continent Region 
12755 Olive Boulevard 
St Louts. Mlaaourl631•1 
(31•) 275-2300 

~1ay 15, 1989 

Hr. Paul Ehret, Supervisor 
Illinois Department of Mines & Minerals 
Land Reclamation Division 
300 West Jefferson, Suite 300 
P. 0. Box 10197 
Springfield, IL 62791·0197 

Mr. Ron Ba rgonz 
Illinois 'Environmental Protection Agency 
Mining Program 
2200 Churchill Road 
Springfield, IL 62706 

RECEIVED 
SPRINGFIElD 

JUN 13 f989 
DEPt OF MINES AND MINERALs 

lAND RECLAMATION OIV. 

Re: Insignificant Revision to Burning Star 14, Permit 174 
(Addition of Temporary Ditch CS) 

Dear Sirs: 

In accordance with Rule 1774.13(b)(l), we are proposing an insignificant 
mining operations plan change to the above referenced permit. 

The requested revision involves excavating a temporary ditch along the 
eastern boundary of the southern cemetery located in Permit 174. The 
ditch will convey the drainage, from the southern boxcut spoil, to the 
old fl incline. 

Included with this revision is an updated page from Volume I of Permit 
74, Revision 1. Revised page IV·8 wfll replace page IV-8. The design 
for Dftch CS will be the first entry into Attachment F. Volume II. 
Attachment F should follow Attachment E. 

Enclosed is the appropriate design infonmatfon. If there are any 
questions, please contact thfs office. 

/Vls 
cc: D. Livesay 

Enclosure 

Sincerely, 

~d~ 
Marc Tfdqufst 
Project Engf neer 

NOV I 0 2015 

REVIEWER: JKS 



Qrayeon Q. Meerd 
Senior VIce Prealdent 

Mr. R. M. Barganz 

COMoUDtlon Coal Company 
Mlct-Contlnent Region 
12755 Olive Boule~rd 
SL Loula, Mluourt 63141 
(31.1275-2305 

May 15. 1989 

Manager, Permit Section - Mine Pollution Control Program 
Illinois Environmental Protection Agency 
2200 Churchill Road 
P. 0. Box 19276 
Springfield, Illinois 62794-9276 

SUBJECT: Insignificant Revision to Permit No. 74 

Dear Mr. Barganz: 

As per the requirements In Title 35 of the Illinois Administrative Code, 
Subtitle D. Chapter 1. a signature of a principal executive officer of at least 
the level of vice president, Is required by Section 404.105. The above 
referenced Application for Permit Is hereby authorized by my signature below. 

Sincerely, 

~-M.J 'fOaYSOn C. Heard 

GGH: bid: FORMS 

attachment 



ENGINEERING CERTIFICATION 

I hereby certify the engineering design used in preparation of this applica­

tion, attachments, and supplements was done by me or under by direct supervision. 

I further certify to the best of~ knowledge all such design is tn accordance 

with all applicable local, state and federal laws, rules and regulations. 

~Whereas the Reclamation Plan calls for an alternative land use, I also cer­

tify the plans confonm to applicable accepted standards for adequate land stability, 

drainage, vegetative cover, and aesthetic design appropriate for the post~tntng use 

of the site. 

~Whereas the operation proposes disposal of spoil or waste materials in areas 

other than mtne workings or excavations, I also certify such fills are designed in 

accordance with recognized professional standards and all applicable laws. 

~Certification for Illinois Environmental Protection Agency- 35 Ill. Admin. 

Code 405.104(a) Permit. In~ professional judgement, the plans, and specifications 

submitted as part of thts application describe an operation which w111 meet all 

applicable effluent and water quality standards. I certify that I am familiar with 

all of the plans, specifications, reports, and maps submitted as part of thts 

application and that said plans, etc., are accurate insofar as they represent 

existing conditions . 

Ervin A. Anderson 062-0038535 
Name 1111no1s Registration Nuffiber (Seal) 

Consolidation Coal Company 
Phone Nuriiber Finn 

314·275·2414 

12755 :i·: 
Z:~ ~ 

St. Louts, MO 63141 

~ gna ure 
.>-17-Bf 

Date 



Temporary Ditch CS 

Temporary Ditch CS will convey drainage along the eastern perimeter 
of the Southern Cemetary located 1n Permit 174. Ditch CS' s tributary 
drainage area is equal to 13.3 Ac. 

For 13.3 Acres, CN 80 (Steep), 2 yr/6 hr stonn, 2.611 

Q peak = 12.3 cfs(l) 

This ditch was designed for 12.3 cfs. Using Manning's Open Channel 
Flow Equation, where Bottom Width • 6 ft 

Sideslope a 2H to lY 
Channel Geometry a Trapezoidal 
n = 0.030 
s • 0.003 ft/ft 

@ 0.6 1 Q a 1.49 (4.32} (0.50)•67 (0.003)•5 Q a Av 
tr.lf.rO 7.4 = 4.3v 

@ o.s• 

@ 1.0' 

= 7.4 cfs 

Q a 1.49 (6.08) (0.63)• 67 (0.003)" 5 
tr.lf.ro 

= 12.1 cfs 

Q = 1.49 (8.00) (0.76)· 67 (0.003)• 5 
'O':"alo 

= 18.1 cfs 

1.7 f/S 111 V 

Q = Av 
12.1 a 6.1v 

2.0 f/s = v 

Q .. Av 
18.1 = 8.0v 

2.3 f/S = V 

As can be seen from the above information, at a flow depth of 0.8 
feet, Ditch CS can convey 12.1 cfs at a velocity of 2.0 fps. 

Ditch spoil will be graded and maintained at a height less than 6 
feet and will be seeded as soon as possible. This ditch will be 
backfilled fn accordance with the approved reclamation plan. 

(1) Qpeak for thts watershed was generated using SEDIMOT II. The 
design storm used was a 2 year-6 hour event. The rainfall 
distribution used was the (SCS) NEH-4. Since this ditch does not 
act in concert with any·other structures but merely provides outlet 
drainage, the 2 year-6 hour storm was felt to be an appropriate 
design standard. 
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WEST 

CROSS SECTION S-X-1 
DITCH C S (TEMPORARY J 
PERMIT N0._7!.,;;4::.._ _______ _ 

MINE B.S. NO.4 

DESIGNED BY : M.A.T. DATE: 5/89 

DRAWN BY: A. B.B. 
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D. Overland Flow Diversions 

Refer to Penmit 74 for Part D. 

Temporary Ditch CS can be found in Volume II, Attachment 
F. -

For all diversions of overland flow, shallow ground water 
flow, and ephemeral streams which divert surface water around 
the mining area, and all collection drains that transport 
affected area runoff into water-treatment facilities, provide 
the following: 

1. Typical cross sections showing bottom width, side slopes 
and depth. 

2. Proposed flow line slope. 

3. Runoff diversion capacity calculations. 

4. Details of proposed erosion and sediment control measures 
to be employed. 

For permanent diversions also include: 

1. Watershed limits upstream from the diversion 

2. Plan profile drawings of the proposed diversion showing 
existing gradeline, proposed diversion bottom gradelfne 
and water surface at design stonm. 

E. Sedimentation Pond Design: 

Refer to Permit 74 
Ponds 023, 023A, 0258 & 042 can be found fn 
Volume II, Attachment E. 

F. 1. Discuss the design for the sediment pond(s) calculations. 

Refer to Penmit 74 
Ponds 023, 023A, 0258 & 042 can be found fn 
Volume II, Attachment E. 

2. Submit a typical section of the embankment(s), details of 
the principal and emergency spillways and a plan view of 
each pond at a scale of 1 inch a 200 ft. or larger 
showing pond bottom contours and points of inflow. 

Refer to Permit 74 
Ponds 023, 023A, 0258, & 042 can be found in 
Volume II, Attachment E. 

IV-8 

Revised 4/14/89 
Revised 5/15/89 
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IWNOIS DEPARTMENT OF MINES AND MINERALS 
Ronl!dE.Morse 

on=r ~If 
. 11 r' ' /prf J 1, LAND RECLAMATION DIVISION 

Q 
~ 300 WEST JEFFERSOH STREET - SUITE 3011 

P.O. BOX ,Otl7 f SPRIHORELD, U.UNOIS 8271'1-4117 lo TEl...!PHONE: (217) 712-4170 
fi\X: (217) 524-4111 

KBKORANDUK 

TOa Steve ard, Department of Agriculture 
Pat ck Malone, Department of conservation 
K D. Neibergall, Environmental Protection Aqency 
urt D. Neibergall, Environmental Protection Agency 

David Boyce, Department of Transportation 
Thomas B . son, Ulin Historic Preaervat !on ~IVEO 

FROM: 

DATB: 

, .. ....._~ermit COOrdinator 
a-ru~o,-ation Division 

t 1992 

RE: Surface Mining Interagency Committee 

JUL 311992 
MINE POLLUTION 

CONTROL PROGRAM 

Enclosed please find Insignificant Permit Revision No. 30 approved by the 
Department for consolidation Coal company, Burning Star No. 4 Kine, Permit 
No. 152 . This revision grants approval to implement Phase IV Drainage 
control Plan. 

Insignificant operations revisions are approved pursuant to 62 Ill. 
Adm. Code 1774.13(b)(2). Insignificant permit revisions are approved 
pursuant to 62 Ill. Adm. Code 1774.13(b)(2). Incidental boundary revisions 
are approved pursuant to 62 Ill. Adm. Code 1774.13(d). Exemptions from the 
use of a sediment pond are approved pursuant to 62 Ill. Adm. 
COde 1816.4l(d)(l)/1817.41(d)(l). 

Enclosure 
cca D. McKay-ISGS 

W.Runnals-scs 
D.Kartin 
OSKRB 

NOV 1 0 2015 
REVIEWER: JKS 

P~" ... ~'- .ICI) 

AUG 04 1992. 
;L E:rl 

• 



IWNOIS DEPARTMENT OF IIINES AND MINERALS 
RonaldE. IIolu 

Mr. Irvin Andereon 
Ooneolidation Coal company 
12755 Olive Boulavard 
St. Louie, Kieeouri 63141 

Re1 Ineignificant Revi•ion Mo. 30 
Permit No. 152 

DIMctlllr 

July 9, 1992 

LAND AECLAIIAnON DIVISION 
100 WUT 4FRR80H STREIT -IWTI ,_ 

Ro.IOl 101t7 
~IWNOIS~ 

TBDHONI: (2f7) 712-41n 
FAll: (2f7) u ....... 

The appropriate Department technical 1taff have reviewed the proposed 
mining operation• plan change dated Kay 21, 1992, eubmitted by 
Coneolidation Coal company for Burning Star No. 4 Kine. coneolidation COal 
company hae requeated approval to update the Phaae IV Drainage control Plan 
by revising roada, eedtment ponds, drainage ditch•• and the alignment of 
inclinee. Since thia operation 11 not currently approved, it will 
conetitute a mining operation• change. section 1774.13(b)(2)(D) of Title 
62 of the I1linoie Adminietrative Code allow• euch ineigniflcant reviaiona 
if the propoaed chanq••• 

1. Are described in writing. 

2. Will not have a aiqnlficant potential adverae ~pact on the 
achievement of final reclamation plane or upon the 
surrounding area. 

The Department haa determined the propoaed change ie in compliance with 
62 Ill. Adm. COde 1700 - 1850, is inaiqnificant and will not change the 
final reclamation plan for thie permit and hereby exempt• coneolidation 
Coal company from aubmitting a permit revi1ion application in accordance 
with section 1774.13(b)(2)(D). The Department grant• permiasion to 
implement th• Phaae IV Drainage control Plan, aa propoaed in the 
aforementioned eubmittal, and in accordance with the condition detailed 
below. Pleaee eubmit ten (10) additional copiee of your requeet letter(•) 
and mapa to thia office. 

The following condition ahall apply to the approved inaiqnificant reviaiona 

Section 1816.46(b)(2) of 62 Ill. Adm. Code require• that all 
eurface drainage from the diaturbed area eball be paaaed through 
a ailtation atructure before leaving the permit area. The 
operation plan indicate• the pit advancing eaatward and 
eventually mining through the exiating and propoaed aediment 

tA-C / 

~. 
AUG l ' 4 1992 

"'riOI't~'-'~ · " · \. l:.\ .. '11 I I • • •• - "· ~ 1.. 

' M4AION REGIONAl. OFFICE 

-- .., 

I 
j 
j 



control facilities. It ia not clear from the drainage control 
map how affected runoff from behind the pit will be controlled 
during this phase. In order to demonstrate compliance with the 
above regulation, the operator shall submit to the Department a 
plan to addreas how this drainage will be controlled. The plan 
shall be submitted within sixty (60) days of the date of this 
approval letter. 

All conditions and provisions contained in the original permit approval 
also apply to this revision. Approval from this agency does not relieve 
Consolidation coal Company from obtaining approval from other agenciea 
requiring such. Should you have any questions, please contact Darin Martin 
at our Carterville office (618•985~6525). 

FKB:DM:mc 
CC& O.Martin 

OSMRB 

Sincelt'ely, 

8.~ 
Land Reclamation Division 



May 21, 

Mr. Fred K. Bowman, Supervisor 

ConiOfldatlon Colli Compilny 
tJhd-Contmenl Region 
12755 Olive Boulevard 
St. Louss, MISSoun 63141 
1314) 275-2300 

199260 6 7 92 
RECEIVED 

Illinois Department of Mines_& Minerals 
Land Reclamation Division 

· iAY 2 6 EJ3Z 

300 West Jefferson, Suite 300 
P. 0. Box 10197 
Springfield, IL 62791-0197 

Re: Burning Star #4, Permit #152 

MINE POLLUTION 
CONTRO~ PROGRAM 

Phase IV Drainage and Road Profile Changes 

Dear Mr. Bowman: 

In accordance with Rule 1774.13(b)(2)(D&E), Consol is requesting an 
insignificant mining operations plan change to the above referenced 
permit. 

This request involves a revision to the Surface Drainage Control Plan 
(Phase IV). 

Phase IV is designed to accommodate drainage concerns until Bonnie Creek 
has been restored. The Bonnie Creek Diversion can then be mined into, 
completing mining within Permit #152. The primary revisions within this 
request are as follows: the replacement of Ditches F & G with a 
multiple ditch system, the redesign of Ponds 036 and 037, the redesign 
of Ponds 035A through 035E (two outfalls were eliminated yielding Ponds 
035A through 035C). The appropriate lateral and service road drawings 
have been revised to indicate newly proposed culvert locations, r:oad 
widths and alignments, and existing field conditions. The 
configurations of Ponds 043 (Cells A & B) and 044 (Cells A & B) have 
also been updated to reflect as-built conditions. (Note: Phase IV is 
shown on Drawing PH4-1.) 

It is also requested that pump outfalls be allowed in addition to the 
approved outfalls for Ponds 043 (Cells A & B) and Pond 044B. This would 
allow for pumping from the ponds during non-rainfall periods, thus 
providing additional treatment volume during storm events. Pumps would 
also be used to dewater the ponds as the pit advances toward them. 
Pumping would be done so as not to disturb bottom sediments. 

RF~-=~VEO 
MAY 291992 

L ENVIRi.irJk.,,rtL t'n-.IIL\..1 ii..iNAGENCY 
MARIOO REG OW. OFFICE 



Mr. Fred K. Bowman 
May 21, 1992 
Page 2 

Following 1s a list of the revised and additional infonnatfon to be 
included in Permit 152. 

Design & Narrative Pages 

Replace Ponds 035 A·E design pages with new Ponds 035 A·C design 
pages. 

Replace Ditches F & G designs with the Phase IV Ditch designs. 

Maps & Drawings 

New Plan/Profile sheets for Ponds 035 A-C, 036 and 037 (2 Sheets 
total). 

New Plan/Profile sheets for Phase IV ditches (2 sheets total). 

Revised Surface Drainage Control Map F. 

Revised Mine Operations Plan Map D. 

Revised Profile/X-Sectfon Drawings LRl, LR2, LR3 (Laterals 1 thru 
11). 

Revised Profile/X·Section Drawings 52 (Service Road 3). 

If you have any questions, please call Marc Tidquist. 

EA;mt/vls 

Enclosures 

Sincerely, 

~r~so~n~~~~­
Supervisor - Design & Construction 

cc: D. Martin, IDMM - Carterville (w/sealed maps) 
J. Munie, IEPA - Springfield (w/sealed maps) 



... 

NPDES CERTIFICATION 

I certify under penalty of law that I have personally examined 
and am familiar with the information submitted in the attached 
document; and based on my inquiry of those individuals 
immediately responsible for obtaining the information, I believe 
the submitted information is true, accurate and complete. I am 
aware that there are significant penalties for submitting false 
information including the possibility of fine and imprisonment. 

Senior Vice President 
Mid-Continent Region 

S}u/ft. 
Date 



ENGINEERING CERTIFlCATlON 

I hereby certify the engineering design used in preparation of tnts appltca· 

tion, attachments. a~d supplements was dona by me or under ~ dtrect supervision. 

I further certify to the best of ~ knowledge all . such design ts tn accordance 

with all applicable local, state and federal laws, rules, and regulations . 

c:J Whereas the Reclamation Plan calls for an alternative land use. 1 also cer· 

ttfy the plans confon~ to applicable accepted standards for adequate land stability, 

drainage vegetative cover, and aesthetic design appropriate for the post.mtning use 

of the site. 

r:JWhereas the operation proposes disposal of spoil or waste materials tn areas 

other than mine workings or excavations, I also certify such fills are designed 1n 

accordance with recognized professional standards and all applicable laws. 

(]]Certification of Illinois Environmental Protection Agency- JS 111. Admin . 

Code 405.104(a) Panmit. In m, professional Judgment, the plans and spectftcattons 

submitted as part of thts applfcatton describe an operation which wtll meet all 

applicable effluent and water qualtty standards. I certify that I am familiar with 

all of the plans, speciftcations, reports, and maps submitted as part of this 

application and that said plans, etc. are accurate insofar as they represent 

existing condtttons. 

Marc A. Tidquist 062-045997 
Name illinois Riiis£ra£1on Number (Seal) 

•I 

Consolidation Coal Company 
Ffrm r 

12755 Olive Blvd., 3141 
Address . 

4f-e_~. d~ 
SignatUre 

I • 



Sunrnary 

Burning Star No. 4 
Phase IV Ditch Designs 

There are seventeen temporary ditches being proposed within Penmit 1152, 
Phase IV. These ditches consist of roadside, sump and contour ditches. 
The roadside and contour ditches will convey surface runoff and pit 
pumpage. The sump ditches will be used primarily to aid in the 
dewatering of the Phase III ponds. Small access roads to the sump 
locations are proposed. These roads would be used infrequently for pump 
operations and maintenance. The pump sumps will be excavated with two 
horizontal to one vertical sideslopes, with dimensions varying from 
location to location. If the inflow rate to the sumps exceeds the pump 
rate, runoff will be contained within the Phase IV road system with no 
unauthorized discharges occurring. 

A 2 year·24 hour stonm was used as the design storm. All ditches will 
have 2 to 1 sideslopes, with bottom widths varying from 6 to 10 feet. 
The ditches as well as any ditch spoil will be dressed and seeded as 
soon as is practical. The ditches are all projected to be mined 
through. 

The specific ditch designs are contained on the following pages. The 
ditch plan views, profiles and cross sections can be found on Drawings 
PH4-l Ditches A-F, and PH4-2 Ditches G-Q, Profiles and Cross Sections. 



Phase IV 
Temporary Ditch A 

Ditch A conveys surface runoff and pumpage to Pond 037. Ditch A•s 
tributary drainage is equal to 4.1 acres. From the SCS Enginering Field 
Manual, Chapter 2, Section 10, Page 12.21. 

For 4.1 Acres, CN 80 {Moderate), 2 yr/24 hr storm, 3.5" 

Q peak = 10 cfs + 1.3 cfs {pumpage) 

= 11.3 cfs 

This ditch was designed for 12 cfs. Using Manning's Open 
Channel Flow Equation, where Width = 8 ft 

Flow Depth 

@ 0.4' 

@ 0.6 1 

@ 0.8' 

n = 0.030 
s = 0.002 ft/ft 

Sideslope = 2H to lV 
Channel Geometry = Trapezoidal 

Q = 1.49 {3.52){0.36)" 67(0.002)" 5 Q = Av 
~ 3.9 = 3.5v 

= 3.9 cfs 1.1 f/s = v 

Q = 1.49 (5.52){0.52)· 67 (0.002)"5 Q = Av 
~ 7.9 = s.sv 

= 7.9 cfs 1.4 f/s = v 

Q = 1.49 (7.68)(0.66)· 67(0.002)"5 Q = Av 
~ · 12.9 = 7.7v 

= 12.9 cfs 1.7 f/s = v 

As can be seen from the above information, at a flow depth of 0.8 
feet, Ditch A can convey 12.9 cfs at a velocity of 1.7 fps. (Minimum 
channel depth available is 1.3 feet.) 

This ditch will be mined through as the pit advances. 

Cross Sections and Profile, for Ditch A, can be found on Drawing 
PH4-1, Ditches A-F, Profiles and Cross Sections. 



Phase IV 
Temporary Ditch B 

Ditch B conveys surface runoff and pumpage to Pond 037. Ditch B's 
tributary drainage is equal to 3.1 acres. From the SCS Enginering Field 
Manual, Chapter 2, Section 10, Page 12.21. 

For 3.1 Acres, CN SD (Moderate), 2 yr/24 hr stonn, 3 .5" 

Q peak = 7 cfs + 1.3 cfs (pumpage) 

= 8.3 cfs 

This ditch was designed for 9 cfs. Using Manning's Open 
Channel Flow Equation, where Width = 8 ft 

Flow Depth 

@ 0.4 1 

@ 0.6 1 

@ 0.8 1 

n = 0.030 
s = 0.002 ft/ft 

Sideslope = 2H to lV 
Channel Geometry = Trapezoidal 

Q = 1.49 (3.52)(0.36)•67(0.002)"5 Q = Av 
~ 3.9 = 3.5v 

= 3.9 cfs 1.1 f/s = v 

Q = 1.49 (5.52)(0.52)"67(0.0D2)" 5 Q = Av 
~ 7.9 = S.Sv 

= 7.9 cfs 1.4 f/s = v 

Q = 1.49 (7.68)(0.66)·67(0.002)" 5 Q = Av 
~ 12.9 = 7.7v 

= 12.9 cfs 1. 7 f/s = v 

As can be seen from the above information, at a flow depth of 0.8 
feet, Ditch B can convey 12.9 cfs at a velocity of 1.7 fps. (M1n1mum 
channel depth available is 2 feet.) 

This ditch will be mined through as the pit advances. 

Cross Sections and Profile, for Ditch 8, can be found on Drawing 
PH4-1, Ditches A-F, Profiles and Cross Sections. 



Phase IV 
Temporary Ditch C 

Ditch C conveys surface runoff and pumpage to Pond 037. Ditch c•s 
tributary drainage is equal to 12.8 acres. From the SCS Enginering 
Field Manual, Chapter 2, Section 10, Page 5.21. 

For 12.8 Acres, CN 80 (Flat), 2 yr/24 hr storm, 3.sa 

Q peak = 16 cfs + 1.3 cfs (pumpage) 

= 17.3 cfs 

This ditch was designed for 18 cfs. Using Manning•s Open 
Channel Flow Equat;on, where Width = 8 ft 

Flow Depth 

n ~ 0.030 
S a 0.002 ft/ft 

Sideslope ~ 2H to 1V 
Channel Geometry = Trapezoidal 

@ 0.4• Q = 1.49 (3.52)(0.36)·67(0.002)"5 Q = Av 
o.o3o 3.9 = 3.5v 

= 3.9 cfs 1.1 f/s = v 

@ 0.6 1 Q = 1.49 (5.52)(0.52)·67(0.002)" 5 Q = Av 
~ 7.9 a 5.5v 

= 7.9 cfs 1.4 f/s a v 

@ o.s• Q a 1.49 {10.00)(0.80)" 67(0.002)" 5 . Q a Av 
0.030 19.1 = 10.0v 

= 19.1 cfs 1. 9 f/S a V 

As can be seen from the above information, at a flow depth of 1.0 
feet, Ditch C can convey 19.1 cfs at a velocity of 1.9 fps. (Minimum 
channel depth available is 2 feet.) 

This ditch will be m;ned through as the pit advances. 

Cross Sections and Profile, for Ditch C, can be found on Drawing 
PH4-1, Ditches A-F, Profiles and Cross Sections. 



Phase IV 
Temporary Ditch D 

Ditch 0 conveys surface runoff and pumpage to Pond 036. Ditch D's 
tributary drainage is equal to 17.8 acres. From the SCS Enginering 
Field Manual, Chapter 2, Sect1on 10, Page 5.21. 

For 17.8 Acres, CN 80 (Flat), 2 yr/24 hr stonn, 3.511 

Q peak = 19 cfs + 1.3 cfs (pumpage) 

= 20.3 cfs 

This ditch was designed for 21 cfs. Using Manning's Open 
Channel Flow Equation, where Width = 10 ft 

Flow Depth 

@ 0.6' 

@ 1.2' 

@ 1.4' 

n = 0.030 
s = 0.0006 ft/ft 

Sideslope = 2H to lV 
Channel Geometry = Trapezoidal 

Q = 1.49 (6.72)(0.53)" 67(0.0006)" 5 Q = Av 
~ 5.3 = 6.7v 

= 5.3 cfs 0.8 f/s = v 

Q = 1.49 (14.88)(0.97)•67(0.0006)"5 Q = Av 
~ 17.7 = 14.9v 

= 17.7 cfs 1. 2 f/s a v 

Q = 1.49 (17.92)(1.10)·67(0.0006)'5 Q = Av 
~ 23.2 = 17~9v 

= 23.2 cfs 1. 3 f/s = v 

As can be seen from the above information, at a flow depth of 1.4 
feet, Ditch D can convey 23.2 cfs at a velocity of 1.3 fps. (Minimum 
channel depth available fs 1.6 feet.) 

This ditch will be mined through as the pit advances. 

Cross Sections and Profile, for Ditch D, can be found on Drawing 
PH4-1, Ditches A-F, Profiles and Cross Sections. 



Phase IV 
Temporary Road Ditch E 

Road Ditch E conveys surface runoff and pumpage to Pond 036. Ditch 
E's tributary drainage is equal to 6.7 acres. From the SCS Enginering 
Field Manual, Chapter 2, Section 10, Page 5.21. 

For 6.7 Acres, CN 80 (Flat), 2 yr/24 hr stonn, 3.5 11 

Q peak = 9.5 cfs + 1.3 cfs (pumpage) 

= 10.8 cfs 

This ditch was designed for 11 cfs. Using Manning's Open 
Channel Flow Equation, where Width = 10 ft 

Flow Depth 

@ 0.4 1 

@ 0.6' 

@ 1.0' 

n ~~ 0.030 
s = 0.0016 ft/ft 

Sideslope = 2H to 1V 
Channel Geometry = Trapezoidal 

Q = 1.49 (2.72)(0.35)· 67(0.0016)" 5 Q = Av 
~ 2.7 11 2.7v 

= 2.7 cfs 1.0 f/S = V 

Q = 1.49 (4.32)(0.50)" 67(0.0016)"5 Q = Av 
~ 5.4 = 4.3v 

= 5.4 cfs 1.3 f/s 11 v 

Q = 1.49 (8.00)(0.76)" 67(0.0016)" 5 Q 11 Av 
~ 13.2 = 8.0v 

= 13.2 cfs 1. 7 f/s = v 

As can be seen from the above infonmation, at a flow depth of 1.0 
feet, Road Ditch E can convey 13.2 cfs at a velocity of 1.7 fps. 
(Minimum channel depth available is 1.0 feet.) 

This ditch will be mined through as the pit advances. 

Cross Sections and Profile, for Road Ditch E, can be found on 
Drawtng_PH4-1, Ditches A-F. Profiles and Cross Sections. 



Phase IV 
Temporary Road Ditch F 

Road Ditch F conveys surface runoff and pumpage to Pond 036. Ditch 
F's tributary drainage is equal to 3.2 acres. From the SCS Eng1nering 
Field Manual, Chapter 2, Section 10, Page 5.21. 

For 3.2 Acres, CN 80 (Flat), 2 yr/24 hr storm, 3.5u 

Q peak = 5 cfs + 1.3 cfs (pumpage) 

= 6.3 cfs 

This ditch was designed for 7 cfs. Using Manning's Open 
Channel Flow Equation. where Width = 6 ft 

Flow Depth 

@ 0.4 1 

@ 0.6 1 

n = 0.030 
s = 0.004 ft/ft 

Sideslope = 2H to lV 
Channel Geometry = Trapezoidal 

Q a 1.49 (2.72)(0.35)• 67(0.004)•5 · Q a Av 
~ . 4.2 = 2.7v 

= 4.2 cfs 1.6 f/s = v 

Q = 1.49 (4.32)(0.50)" 67 (0.004)"5 Q = Av 
~ 8.5 = 4.3v 

= 8.5 cfs 2.0 f/s = v 

As can be seen from the above information, at a flow depth of 0.6 
feet, Road Ditch F can convey 8.5 cfs at a velocity of 2.0 fps. 
{Minimum channel depth available is 1.2 feet.) 

This ditch will be mined through as the pit advances. 

Cross Sections and Profile, for Road Ditch F, can be found on 
Drawing PH4-1, Oitches A-F, Profiles and Cross Sections. 



Phase IV 
Temporary Road Ditch G 

Road Ditch G conveys surface runoff and pumpage to Pond 035C. 
Ditch G's tributary drainage is equal to 3.8 acres. From the SCS 
Enginering Field Manual, Chapter 2, Section 10, Page 5.21. 

For 3.8 Acres, CN 80 (Flat), 2 yr/24 hr stonn, 3.5" 

Q peak = 5.5 cfs + 1.3 cfs (pumpage) 

= 6.8 cfs 

This ditch was designed for 7 cfs. Using Manning's Open 
Channel Flew Equation, where Width = 6 ft 

Flow Depth 

n = 0.030 
s = 0.001 ft/ft 

Sideslope = 2H to lV 
Channel Geometry = Trapezoidal 

@ 0.4' Q = 1.49 (2.72)(0.35)·67(0.001)"5 Q = Av 
0.030 2.1 = 2.7v 

= 2.1 cfs 0.8 f/S = Y 

@ 0.6' Q = 1.49 (4.32)(0.50)"67(0.001)" 5 Q = Av 
0.030 4.3 = 4.3v 

= 4.3 cfs 1.0 f/s a v 

@ 0.8' Q = 1.49 (6.08)(0.63)·67(0.001)" 5 Q = Av 
0.030 7.0 a 6.1v 

= 7.0 cfs 1.1 f/s a v 

As can be seen from the above infonnat1on, at a flow depth of 0.8 
feet, Road Ditch G can convey 7.0 cfs at a velocity of 1.1 fps. 
(Minimum channel depth available is 1.0 feet.) 

This ditch will be mined through as the ptt advances. 

Cross Sections and Profile, for Road Ditch G, can be found on 
Drawing PH4-2, Ditches G-Q, Profiles and Cross Sections. 



Phase IV 
Temporary Road Ditch H 

Road Ditch H conveys surface runoff and pumpage to Pond 035C. 
Ditch H's tributary drainage 1s equal to 8.0 acres. From the SCS 
Enginering Field Manual, Chapter 2, Section 10, Page 5.21. 

For 8.0 Acres, CN 80 (Flat), 2 yr/24 hr storm, 3.5 11 

Q peak = 11 cfs + 1.3 cfs (pumpage) 

= 12.3 cfs 

Thfs ditch was designed for 13 cfs. Using Manning's Open 
Channel Flow Equation, where Width = 10 ft 

Flow Depth 

n = 0.030 
s = 0.0008 ft/ft 

Sideslope = 2H to lV 
Channel Geometry = Trapezoidal 

@ 0.4' Q = 1.49 (4.32)(0.37)" 67(0.0008)"5 Q = Av 
~ 3.1 = 4.3v 

.. 3.1 cfs 0. 7 f/s = v 

@ 1.0' Q = 1.49 (12.00)(0.83)" 67(0.00D8)"5 Q = Av 
. ~ 14.9 = 12.0v 

= 14.9 cfs 1.2 f/s = v 

As can be seen from the above infonmat1on, at a flow depth of 1.0 
feet, Road Ditch H can convey 14.9 cfs at a velocity of 1.2 fps. 
(Minimum channel depth available is 1.0 feet.) 

This ditch will be mined through as the pit advances. 

Cross Sections and Profile, for Road Ditch H, can be found on 
Drawing PH4-2, Ditches G-Q, Profiles and Cross Sections. 



Phase IV 
Temporary Road Ditch I 

Road Ditch I conveys surface runoff and pumpage to Pond 035C. 
Ditch H's tributary drainage is equal to 3.6 acres. From the SCS 
Eng1ner1ng Field Manual, Chapter 2, Section 10, Page 5.21. 

For 3.6 Acres, CN 80 (Flat), 2 yr/24 hr storm, 3. 511 

Q peak = 5.5 cfs + 1.3 cfs (pumpage) 

= 6.8 cfs 

This ditch was designed for 7 cfs. Using Manning's Open 
Channel Flow Equation, where Width = 6 ft 

Flow Depth 

@ 0.4' 

@ 0.6' 

@ 0.8' 

n = 0.030 
s c 0.0015 ft/ft 

Sideslope = 2H to lV 
Channel Geometry = Trapezoidal 

Q = 1.49 (2.72)(0.35)" 67(0.0015)" 5 Q = Av 
~ 2.6 = 2.7v 

= 2.6 cfs 1.0 f/s = v 

Q = 1.49 (4.32)(0.50)· 67(0.0015)" 5 Q = Av 
~ 5.3 = 4.3v 

= 5.3 cfs 1.2 f/s = v 

Q = 1.49 (6.08)(0.63)· 67(0.0015)" 5 Q = Av 
~ 8.6 = 6.1v 

= 8.6 cfs 1.4 f/s = v 

As can be seen from the above information, at a flow depth of 0.8 
feet, Road Ditch I can convey 8.6 cfs at a velocity of 1.4 fps. 
(Minimum channel depth available is 1.2 feet.) 

This ditch w111 be mined through as the pit advances. 

Cross Sections and Profile, for Road Ditch I, can be found on 
Drawing PH4-2, Ditches G-Q, Profiles and Cross Sections. 



Phase IV 
Temporary Road Ditch J 

Road Ditch J conveys surface runoff and pumpage to Pond 0358. 
Ditch J•s tributary drainage is equal to 4.3 acres. From the SCS 
Enginering Field Manual, Chapter 2, Section 10, Page 5.21. 

For 4.3 Acres, CN 80 (Flat), 2 yr/24 hr stonn, 3.5" 

Q peak = 7 cfs + 1.3 cfs (pumpage) 

= 8.3 cfs 

This ditch was designed for 9 cfs. Using Mann1ng•s Open 
Channel Flow Equation, where Width = 8 ft 

Flow Depth 

@ 0.4 1 

@ 0.6 1 

@ o.a• 

n = 0.030 
s = 0.0012 ft/ft 

S1deslope = 2H to lV 
Channel Geometry = Trapezoidal 

Q = 1.49 (3.52)(0.36)· 67(0.0012)" 5 Q = Av 
~ 3.1 = 3.5v 

= 3.1 cfs 0.9 f/s = v 

Q a 1.49 (5.52)(0.52)· 67(0.0012)" 5 Q = Av 
0.030 6.1 = 5.5v 

= 6.1 cfs 1.1 f/s = v 

Q = 1.49 (7.68)(0.66)•67(0.0012)" 5 · Q = Av 
0.030 10.0 = 7.7v 

a 10.0 cfs 1.3 f/s = v 

As can be seen from the above info~ation, at a flow depth of 0.8 
feet, Road Ditch J can convey 10.0 cfs at a velocity of 1.3 fps. 
(Minimum channel depth available 1s 1.0 feet.) 

This ditch will be mined through as the pit advances. 

Cross Sections and Profile, for Road Ditch J, can be found on 
Drawing PH4-2, Ditches G-Q. Profiles and Cross Sections. 



Phase IV 
Temporary Road Ditch K 

Road Ditch K conveys surface runoff and pumpage to Pond 035A. 
Ditch K's tributary drainage is equal to 4.0 acres. From the SCS 
Enginering Field Manual, Chapter 2, Section 10, Page 5.21. 

For 4.0 Acres, CN 80 {Flat), 2 yr/24 hr storm, 3.5u 

Q peak = 6 cfs + 1.3 cfs (pumpage) 

= 7.3 cfs 

This ditch was designed for 8 cfs. Using Manning's Open 
Channel Flow Equation, where Width = 8 ft 

Flow Depth 

n = 0.030 
$ D 0.0037 ft/ft 

Sideslope = 2H to lV 
Channel Geometry • Trapezoidal 

@ 0.4' Q a 1.49 (3.52)(0.36)•67(0.0037)"5 Q = Av 
~ 5.4 = 3.5v 

= 5.4 cfs 1.5 f/s = v 

Q a 1.49 (5.52)(0.52)•67{0.0037) •5 Q = Av 
~ 10.7 = 5. 5v 

= 10.7 cfs 1.9 f/s • v 

As can be seen from the above information, at a flow depth of 0.6 
feet. Road Ditch K can convey 10.7 cfs at a velocity of 1.9 fps. 
(Minimum channel depth available fs 2.0 feet.) 

This ditch will be mined through as the pit advances. 

Cross Sections and Profile, for Road Ditch K, can be found on 
Drawing PH4-2, Ditches G-Q. Profiles and Cross Sections. 



Phase IV 
Temporary Sump Ditch L 

Ditch L conveys surface runoff and pumpage to a collection sump. 
The water will then be pumped to Pond 037. Ditch L1 s tributary drainage 
is equal to 7.7 acres. From the SCS Enginering Field Manual, Chapter 2, 
Section 10, Page 12.21. 

For 7.7 Acres, CN 80 (Moderate), 2 yr/24 hr stonn, 3.5 .. 

Q peak = 15 cfs + 1.3 cfs (pumpage) 

= 16.3 cfs 

This ditch was designed for 17 cfs. Using Manning's Open 
Channel Flow Equation, where Width = 8 ft 

Flow Depth 

n = 0.030 
s = 0.0015 ft/ft 

S1deslope = 2H to 1V 
Channel Geometry = Trapezoidal 

@ 0.4' Q = 1.49 (3.52)(0.36)· 67(0.0015)"5 Q = Av 
0.030 3.4 = 3.5v 

= 3.4 cfs 1.0 f/s = v 

@ o.8' Q = 1.49 (7.68)(0.66)· 67(0.0015)"5 Q = Av 
0.030 7.9 = s.sv 

= 7.9 cfs 1.4 f/s = v 

@ 1.0' Q = 1.49 (10.00)(0.80)" 67(0.0015)"5 Q = Av 
0.030 16.6 = 10.0v 

= 16.6 cfs 1.7f/s=v 

As can be seen from the above information, at a flow depth of 1.0 
feet, Sump Ditch L can convey 17 cfs at a velocity of 1.7 fps. (Minimum 
channel depth available is 2.0 feet.) 

This ditch will be mined through as the pit advances. 

Cross Sections and Profile, for Sump Ditch L, can be found on 
Drawing PH4-2, Ditches G-Q, Profiles and Cross Sections. 



Phase IV 
Temporary Sump Ditch M 

Ditch M conveys surface runoff and pumpage to a collection sump. 
The water will then be pumped to Ditch C and conveyed to Pond 037. 
Ditch M•s tributary drainage area is equal to 8.1 acres. From the SCS 
Enginering Field Manual, Chapter 2, Section 10, Page 5.21. 

For 8.1 Acres, CN 80 (Flat), 2 yr/24 hr storm, 3,511 

Q peak = 11 cfs + 1.3 cfs (pumpage) 

= 12.3 cfs 

This ditch was designed for 13 cfs. Using Mann1ng•s Open 
Channel Flow Equation, where Width a 8 ft 

Flow Depth 

n = 0.030 
s = 0.0015 ft/ft 

Sideslope = 2H to 1V 
Channel Geometry = Trapezoidal 

@ 0.4 1 Q a 1.49 (3.52)(0.36)' 67(0.0015)" 5 Q = Av 
~ 3.4 = 3.5v 

= 3.4 cfs 1.0 f/s = v · 

@ o.8· Q = 1.49 (7.68)(0.66)'67(0.0015)·5 Q = Av 
~ 11.2 = 7.7v 

= 11.2 cfs 1.5 f/s a v 

Q = 1.49 (12.48)(0.93)· 67(0.0015)'5 Q a Av 
~ 22.9 = 12.5v 

a 22.9 cfs 1.8 f/s a v 

As can be seen from the above information, at a flow depth of 1.2 
feet, Sump Ditch M can convey 22.9 cfs at a velocity of 1.8 fps. 
(Minimum channel depth available is 2.0 feet.) 

This ditch will be mined through as the pit advances. 

Cross Sections and Profile, for Sump Ditch M, can be found on 
Drawing PH4-2, Ditches G-Q, Profiles and Cross Sections. 



Phase IV 
Temporary Sump Ditch N 

Ditch N conveys surface runoff and pumpage to a collection sump. 
The water will then be pumped to Ditch D and conveyed to Pond 036. 
Ditch N's tributary drainage area is equal to 10.4 acres. From the SCS 
Enginering Field Manual, Chapter 2, Section 10, Page 5.21. 

For 10.4 Acres, CN 80 (Flat), 2 yr/24 hr stonn, 3.5" 

Q peak = 13 cfs + 1.3 cfs (pumpage) 

= 14.3 cfs 

This ditch was designed for 15 cfs. Using Manning's Open 
Channel Flow Equation, where Width = 8 ft 

Flow Depth 

n = 0.030 
s = 0.0011 ft/ft 

Sideslope = 2H to lV 
Channel Geometry = Trapezoidal 

@ 0.4' Q = 1.49 (3.52)(0.36)· 67(0.0011)' 5 Q = Av 
~ 2.9 a 3.5v 

= 2.9 cfs 0.8 f/s a v 

@ o.a· Q • 1.49 (7.68}(0.66)'67(0.0011)'5 Q • Av 
~ 9.6 = 7.7v 

= 9.6 cfs 1.2f/s=v 

@ 1.2' Q = 1.49 (12.48)(0.93)· 67(0.0011)' 5 Q = Av 
~ 19.6 a 12.5v 

= 19.6 cfs 1.6 f/s = v 

As can be seen from the above information, at a flow depth of 1.2 
feet, Sump Ditch N can convey 19.6 cfs at a velocity of 1.6 fps. 
{Mfnfmum channel depth available is 1.2 feet.) 

This ditch will be mined through as the pit advances. 

Cross Sections and Profile, for Sump Ditch N, can be found on 
Drawing PH4-2, Ditches G-Q, Profiles and Cross Sections. 



Phase IV 
Temporary Sump Ditch 0 

Ditch 0 conveys surface runoff and pumpage to a collection sump. 
The water will then be pumped to Pond 036. Ditch O's tributary drainage 
is equal to 16.0 acres. From the SCS Eng1ner1ng Field Manual. Chapter 
2. Section 10, Page 5.21. 

For 16.0 Acres, CN 80 (Flat). 2 yr/24 hr storm. 3."5" 

Q peak = 18 cfs + 1.3 cfs (pumpage) 

= 19.3 cfs 

This ditch was designed for 20 cfs. Using Manning's Open 
"Channel Flow Equation. where Width = 8 ft 

Flow Depth 

n = 0.030 
s = 0.0014 ft/ft 

Sideslope = 2H to 1V 
Channel Geometry = Trapezoidal 

@ 0.4' Q = 1.49 {3.52){0.36)· 67{0.0014)" 5 Q = Av 
0.030 3.3 = 3.5v 

= 3.3 cfs 0.9 f/s = v 

Q = 1.49 (10.00){0.80)"67(0.0014)"5 Q = Av 
0.030 16.0 = lO.Ov 

= 16.0 cfs 1.6 f/s = v . 

@ 1.2' Q = 1.49 (12.48)(0.93)·67(0.0014)"5 Q = Av 
0.030 22.1 = 12.5v 

= 22.1 cfs 1.8 f/s = v 

As can be seen from the above information, at a flow depth of 1.2 
feet. Sump D1tch 0 can convey ZZ.l cfs at a velocity of 1.8 fps. 
(Minimum channel depth available is 1.2 feet.) 

This ditch will be mined through as the pit advances. 

Cross Sections and Profile, for Sump Ditch 0, can be found on 
Drawing PH4-2. Ditches G-Q, Profiles and Cross Sections. 



Phase IV 
Temporary Sump Ditch P 

Ditch P conveys surface runoff and pumpage to a collection sump. 
The water will then be pumped to Road Ditch G and conveyed to Pond 035C. 
Ditch P's tributary drainage is equal to 14.0 acres. From the SCS 
Enginering Field Manual, Chapter 2, Section 10. Page 5.21. 

For 14.0 Acres, CN 80 (Flat), 2 yr/24 hr storm, 3.5" 

Q peak = 16 cfs + 1.3 cfs (pumpage) 

= 17.3 cfs 

This ditch was designed for 18 cfs. Using Manning's Open 
Channel Flow Equation, where Width a 8 ft 

Flow Depth 

n a 0.030 
s = 0.0022 ft/ft 

Sideslope = 2H to lV 
Channel Geometry a Trapezoidal 

@ 0.4' Q = 1.49 (3.52)(0.36)" 67(0.0022)"5 Q a Av 
0.030 4.1 = 3.5v 

= 4.1 cfs 1.2 f/s a v 

@ o.a· Q = 1.49 (7.68)(0.66)·67(0.0022)" 5 Q a Av 
0.030 13.5 a 7.7v 

= 13.5 cfs 1. 7 f/s a v 

@ 1.0' Q a 1.49 (10.00)(0.80}" 67(0.0022)"5 Q a Av 
~ 20.1 o 10.0v 

= 20.1 cfs 2.0 f/s o v 

As can be seen from the above information, at a flow depth of 1.0 
feet, Sump Ditch P can convey 20.1 cfs at a velocity of 2.0 fps. 
(Minimum channel depth available is 1.2 feet.) 

This ditch will be mined through as the pit advances. 

Cross Sections and Profile, for Road Ditch P, can be found on 
Drawing PH4-2, Ditches G-Q, Profiles and Cross Sections. 



Phase IV 
Temporary Ditch Q 

Ditch Q conveys surface runoff and pumpage to Ditch C which reports 
to Pond 037. Ditch Q's tributary drainage is equal to 3.9 acres. From 
the SCS Enginering Field Manual, Chapter 2, Section 10, Page 12.21. 

For 3.9 Acres, CN 80 (Flat), 2 yr/24 hr storm, 3.511 

Q peak = 7 cfs + 1.3 cfs (pumpage) 

= 8.3 cfs 

This ditch was designed for 9 cfs. Using Manning's Open 
Channel Flow Equation, where Width = 8 ft 

Flow Depth 

n = 0.030 
s :I 0.001 ft/ft 

S1deslope = 2H to 1V 
Channel Geometry = Trapezoidal 

@ 0.4' Q = 1.49 (3.52)(0.36)·67(0.001)" 5 Q = Av 
~ 2.8 = 3.5v 

= 2.8 cfs 0.8 f/s = v 

@ 0.6 1 Q = 1.49 (5.52)(0.52)"67(0.001)" 5 Q = Av 
~ 5.6 = 5.5v 

= 5.6 cfs 1.0 f/s = v 

@ o.a• Q = 1.49 (7.68)(0.66)" 67(0.001)" 5 Q = Av 
0.030 9.1 = 7.7v 

= 9.1 cfs 1.2 f/s a v 

As can be seen from the above information, at a flow depth of 0.8 
feet, Ditch Q can convey 9.1 cfs at a velocity of 1.2 fps. (Minimum 
channel depth available 1s 0.8 feet.) 

Th1s ditch will be mined through as the pit advances. 

Cross Sections and Profile, for Ditch Q, can be found on Drawing 
PH4-1, Ditches G-Q, Profiles and Cross Sections. 



Burning Star 114 
Road Culverts - Phase IV 

Qpeak 
Includes Pipe Head Routed Head 

Culvert No. Watershed (Anl Puml!age} Dia. Reg•d Stage AvaHable 
1) C1 200.6 ac. 277 cfs 36 in. 2.6 ft. 9.0 ft. 

C2 5.1 ac. 2) 11 cfs 24 in. 1.9 ft. 9.0 ft. 

C3 4.1 ac. 2) 12 cfs 24 1 n. 2.0 ft. 8.0 ft. 

C4 11.1 ac. 14 cfs 24 in. 2.3 ft. 8.0 ft. 
1) C5 125.2 ac. 188 cfs 36 in. 2.5 ft. 6.0 ft. 

C6 3.9 ac. 7 cfs 24 in. 1.4 ft. 4.0 ft. 

C7 11.2 ac. 14 cfs 24 in. 2.3 ft. 6.5 ft. 

C8 11.6 ac. 14 cfs 24 in. 2.3 ft. 5.0 ft. 
1) C9 73.8 ac. 204 cfs 36 in. 2.7 ft. 11.5 ft. 
1) C10 10.6 ac. 37 cfs 36 1 n·. 1.2 ft. 5 .o ft. 

Cll 3.2 ac. 7 cfs 24 in. 1.4 ft. 5.5 ft. 
1) C12 9.5 ac. 33 cfs 36 in. 2.5 ft. 6.0 ft. 

Cl3 3.8 ac. 7 cfs 24 in. 1.4 ft. 7.5 ft. 

C14 2.0 ac. 4 cfs 24 in. 1.0 ft~ 3.5 ft. 
1) C15 117.6 ac. 234 cfs 36 tn. 1.8 ft. 9.0 ft. 
1) C16 159.8 ac. 149 cfs 36 in. 1.9 ft. 4.5 ft. 
1) Cl7 180.0 ac. 72 cfs 36 in. 1.9 ft. 10.0 ft. 

Cl8 6.0 ac. 9 cfs 24 in. 1.? ft. 7.0 ft. 

Notes: 1) Due to the cumulative effect of these culverts watersheds and their 
proximity within ponds, the SEDIMOT II computer model was used to 
estimate discharge requirements. A 25 yr-24 hr stonm was used to size 
these culverts. (Watersheds given are prior to establishment of the 
Phase IV ditch system; 1.e., worst case.) 

2) Peak inflows were estimated using the following parameters: CN-80 
(Moderate), 2 yr-24 hr stonm, 3.5 inches pep, SCS Engineering Field 
Manual, Chapter 2, Section 10. All other peak inflows, not calculated 
by SEDIMOT 11, were detenn1 ned using the above parameters with the 
exception of CN-80 (Flat). 

Copies of the computer models are available upon request. 



Pond Summary 

Pond 035A (formerly designated as Ponds 035A and 0358) is being 
proposed as temporary. It will treat 29.0 acres. The pond is cross 
valley, and has been sized to treat a 10 yr-24 hour storm as well as 
provide sediment volume for the site life of two years. We request this 
pond have a pump and/or pipe discharge. Pumping will only be done 
during non-rainfall periods, with a minimum of two feet of pool depth 
being maintained to prevent resuspension of bottom sediments. The 
primary spillway will be a 36 inch corrugated metal pipe decant with an 
18 inch corrugated metal pipe serving as the emergency spillway. The 
peak pool increase is 0.8 feet for a 25 yr-24 hr storm with the peak 
discharge being 21.2 cfs. The inflow points for this pond have been 
situated to utilize treatment length available within the pond. 

The design of this pond entails: providing a treatment volume 
equal to 10/24 of the total runoff volume, sediment volume equal to the 
sediment yield for two years of life as predicted by the Universal Soil 
Loss Equation, and an outlet performance verification as routed using 
the SEDIMOT II computer model. 

The specific pond design can be found on the following pages. The 
pond plan view, profile and cross section are located on Drawing PH4-3. 



Pond (035A) 

TEMPORARY IMPOUNDMENT POND (035A) 

Drainage Area 
Design Event - Normal Pool 
Design Event- Spillway Performance 
Storm Type 
Hydrologic Soil Group 
Curve Number - CN 

I. Pond Sizing Calculations 

A. Total Runoff Volume (Vt): 

29.0 ac. 
10 yr/24 hr (4.9 inches) 
25 yr/24 hr (5.6 inches) 
SCS Type 11 
c 
80 (Flat) 

From Illinois Exhibit 2-4, Engineering Field Manual - Notice 10, 
6/74. Runoff Depth - 2.81 inches 

Vt = Runoff Volume + Pumpage Volume 

Vt ~ (29.0 acl(2.81 inches) + 1200 gpm ~60 m1n,hr~(24 hrs/day) 
12 n/ft 7.48 ga /ft3 ( 35 0 ft2/ac) 

Vt = 6.8 ac-ft + 5.3 ac-ft 

= 12.1 ac-ft 

B. Pool Volume: 

Consol proposes constructing the sediment pond such that the pond 
volume provides 10/24 of the total runoff volume. This should 
allow sufficient detention time to effectively treat the water. 

Design Pool Volume a 10 (12.1 ac-ft) = 5.0 ac-ft n 



Pond (035A) 

C. Sediment Storage Volume: 

The following are sediment yield calculations as predicted by the· 
Universal Soil Loss Equation (USLE) for an estimated life of 2 
years. Using the Universal Soil Loss Equation; 

A= (R)(K)(LS)(CP) where: 

A = Average Soil Loss {tons/ac~yr) 
R = Rainfall Erosivity Factor (Annual) = 240 
K = Soil Erodibility Factor ~ 0.43 

(SCS Soils Interpretation Record) 
*lS = Slope length and Steepness Factor 

**CP = Control Practice Factor 

The following USLE Parameters charts illustrate the Control 
Practice Factor (CP) and topographic characteristics of the 
watershed for specific time intervals during the estimated 2 year 
life of the pond. Weighted averages of the USLE Parameters are 
then applied to the Universal So11 Loss Equation for the period of 
time specified to predict the sediment yield. 

USLE Parameters 

During the life of the pond, the area 1s expected to be disturbed as 
follows: 

location Area (ac) Activity Avg. Slope (S) CP 

Entire Watershed Area 29.0 Disturbed 2.0 1.00 

S a 2.0 
*lS 1:1 0.20 

••cp = 1.00 

A = (240)(0.43)(0.20)(1.00) 
A = 20.6 tons/ac-yr 

Sediment Yield = (20.6 tons/ac-yr) (29.0 ac) (2 yr) 

= 1194.8 tons 

• 

** 

Topographic Factor, LS 11 App11ed Hydrology and Sedimentology for · 
01 sturbed Areas 11 p. 334, LS 1 s derived using an Average 51 ope 
Length = 100 ft. and an area weighted avg. slope, S. 

Control Practice Factor CP .. Applied Hydrology and Sedimentology for 
Disturbed Areas" p. 390, Appendix SA. 
CP represents the area weighted average of the CP values. 



Pond (035A) 

Sediment Volume = (1194.8 toos) (2000 lb)A*f~3 ) ac 
tons 7 s 43560 ftl 

= 0.7 ac-ft 

If pond life exceeds 2 years and water quality necessitates, the pond 
will be cleaned out to provide the appropriate treatment volume. 

E. Total Pond Volume (Normal Pool): 

Total Pond Volume = Design Pond Volume + Design Sediment Volume 
= 5.0 ac-ft + 0.7 ac-ft 
= 5.7 ac-ft 

This pond will be constructed to provide 7.7 ac-ft of volume at 
normal pool which exceeds the minimum design requirement of 5.7 
ac-ft. Please see the following page for storage volume 
calculations. 

* This unit weight for sediment is based on a bulk submerged specific 
gravity of 1.25 multiplied by the unit weight of water which is 62.4 
lbs/ft3. This bulk submerged specific gravity is representative for 
soil distributions obtained from field samples. The sediment 
composition indicated by these samples is medium fine to fine. (Refer 
to page 71, Table 13, Sedimot II Users Manual.) 



Pond (035A) 

II. Outflow and Routing Calculations 

A. Outlet Design: 

listed below is the stage-storage relationship for this pond: 

Pond 035A 
Stage Vs. Storage Chart 

Cum. 
Elevation Area Avg. Volume 

(ft) (a c) Area Depth Volume (ac-ft) 
------------------- (ac) ( ft) (ac-ft) -------

------------------------
439 0.00 0.00 

0.80 1.0 0.80 
440 1.60 0.80 

3.90 5.0 19.50 
445 6.20 20.30 

Pond (035A) has been designed to provide 7.7 ac-ft of nonmal pool 
volume. This volume can be obtained at an elevation of 442.5 feet. 

B. Outlet Verification: (See Drawing PH4-3) 

A SEDIMOT II computer routing was performed to confinm peak 
discharge and peak stage values for the 25 yr/24 hr stonm event. 
The outlet consists of a 36" decant as the primary spillway and an 
1811 CMP as the emergency spillway. (The emergency spillway was set 
at the 10 year-24 hour peak stage elevation.) The results were as 
follows: 

Peak Inflow = 
Peak Discharge = 

Peak Stage Elev. = 
Normal Pool Elev. = 

98.7 cfs 

21.2 cfs 

443.3 ft 

442.5 ft 



Pond Summary 

Pond 0358 (formerly designated as Ponds 035C and 0350) is being 
proposed as temporary. It will treat 25.8 acres. The pond is cross 
valley, and has been sized to treat a 10 yr-24 hour storm as well as 
provide sediment volume for the site life of two years. We request this 
pond have a pump and/or pipe discharge. Pumping will only be done 
during non-rainfall periods, with a minimum of two feet of pool depth 
being maintained to prevent resuspension of bottom sediments. The 
primary spillway will be a 36 inch corrugated metal pipe decant with an 
18 inch corrugated metal pipe serving as the emergency spillway. The 
peak pool increase is 1.0 feet for a 25 yr-24 hr storm with the peak 
discharge being 25.2 cfs. The inflow points for this pond have been 
situated to utilize treatment length available within the pond. 

The design of this pond entails: providing a treatment volume 
equal to 10/24 of the total runoff volume, sediment volume equal to the 
sediment yield for two years of life as predicted by the Universal Soil 
Loss Equation, and an outlet performance verification as routed using 
the SEOIMOT II computer model. 

The specific pond design can be found on the following pages. The 
pond plan view, profile and cross section are located on Drawing PH4-3. 



Pond (0358) 

TEMPORARY IMPOUNDMENT POND (0358} 

Drainage Area 
Design Event - Normal Pool 
Design Event - Spillway Performance 
Storm Type 
Hydrologic Soil Group 
Curve Number - CN 

I. Pond Sizing Calculations 

A. Total Runoff Volume {Vt): 

25.8 ac. 
10 yr/24 hr (4.9 inches) 
25 yr/24 hr (5.6 inches) 
SCS Type II 
c 
80 (Flat) 

From Illinois Exhibit 2-4, Engineering Field Manual - Notice 10, 
6/74. Runoff Depth - 2.81 inches 

Vt = Runoff Volume + Pumpage Volume 

Vt = (25.8 ac1(2.81 inches) + 1200 gpm ~60 m1n,hr~~24 hrs/day) 
12 n/ft 7.48 ga /ft3 ( 35 ft2/ac) 

Vt a 6.0 ac-ft + 5.3 ac-ft 

c 11.3 ac-ft 

B. Pool Volume: 

Consol proposes constructing the sediment pond such that the pond 
volume provides 10/24 of the total runoff volume. This· should 
allow sufficient detention time to effectively treat the water. 

Design Pool Volume = 10 (11.3 ac-ft) = 4.7 ac-ft n 



Pond (0358) 

C. Sediment Storage Volume: 

The following are sediment yield calculations as predicted by the 
Universal Soil Loss Equation (USLE) for an estimated life of 2 
years. Using the Universal Soil Loss Equation; 

A = (R)(K)(LS)(CP) where: 

A = Average Soil Loss (tons/ac-yr) 
R = Rainfall Erosivity Factor (Annual) = 240 
K = Soil Erodibility Factor - 0.43 

(SCS Soils Interpretation Record) 
*LS = Slope Length and Steepness Factor 

**CP = Control Practice Factor 

The following USLE Parameters charts illustrate the Control 
Practice Factor (CP) and topographic characteristics of the 
watershed for specific time intervals during the estimated 2 year 
life of the pond. Weighted averages of the USLE Parameters are 
then applied to the Universal Soil Loss Equation for the period of 
time specified to predict the sediment yield. 

USLE Parameters 

During the life of the pond, the area is expected to be disturbed as 
follows: 

Location Area (ac) Activity Avg. Slope (S) CP 

Entire Watershed Area 25.8 Disturbed 2.0 1.00 

A a (240}(0.43)(0.20){1.00) 
A = 20.6 tons/ac-yr 

s = 2.0 
*LS = 0.20 

Sediment Yield a (20.6 tons/ac-yr) (25.8 ac) (2 yr) 

• 1063.0 tons 

**CP = 1.00 

* Topographf.c Factor, LS ••Applied Hydrology and Sedimentology for 
Disturbed Areasa p. 334, LS is derived using an Average Slope 
Length = 100 ft. and an area weighted avg. slope, S. 

** Control Practice Factor CP 11Applied Hydrology and Sedimentology for 
Disturbed Areas 11 p. 390, Appendix SA. 
CP represents the area weighted average of the CP values. 



Pond (0358) 

Sediment Volume ~ (1063.0 tons)(2000 lb)~aff~l ac 
tons s 43560 ft2 

= 0.6 ac-ft 

If pond life exceeds 2 years and water quality necessitates, the pond 
will be cleaned out to provide the appropriate treatment volume. 

E. Total Pond Volume (Normal Pool): 

Total Pond Volume ~ Design Pond Volume + Design Sediment Volume 
= 4.7 ac-ft + 0.6 ac-ft 
= 5.3 ac-ft 

This pond will be constructed to provide 7.0 ac-ft of volume at 
normal pool which exceeds the minimum design requirement of 5.3 
ac-ft. Please see the following page for storage volume 
calculations. 

* This unit weight for sediment is based on a bulk submerged specific 
gravity of 1.25 multiplied by the unft weight of water which is 62.4 
1bs/ft3. This bulk submerged specific gravity is representative for 
soil distributions obtained from field samples. The sediment 
composition indicated by these samples is medium fine to fine. (Refer 
to page 71, Table 13, Sedimot II Users Manual.) 



Pond (0358) 

II. Outflow and Routing Calculations 

A. Outlet Design: 

Listed below is the stage-storage relationship for this pond: 

Pond 0358 
Stage Vs. Storage Chart 

Cum. 
Elevation Area Avg. Volume 

(ft) (a c) Area Depth Volume (ac-ft) 
-----------~------- (ac) ( ft) (ac-ft) -------

--------~---~-----------

439 0.00 0.00 
0.03 1.0 0.03 

440 0.05 0.03 
0.98 5.0 4.90 

445 1.90 4.93 
3.35 5.0 16.75 

450 4.80 21.68 

Pond (0358) has been designed to provide 7.0 ac-ft of normal pool 
volume. This volume can be obtained at an elevation of 446.0 feet. 

B. Outlet Verification: (See Drawing PH4-3) 

A SEDIMOT II computer routing was performed to confirm peak 
discharge and peak stage values for the 25 yr/24 hr storm event. 
The outlet consists of a 36u decant as the primary spillway and an 
1811 CMP as the emergency spillway. (The emergency spillway was set 
at the 10 year-24 hour peak stage elevation.) The results were as 
follows: 

Peak Inflow ~ 

Peak Discharge = 
Peak Stage Elev. a 

Normal Pool Elev. a 

87.8 cfs 

25.2 cfs 

447.0 ft 

446.0 ft 



Pond Summary 

·Pond 035C (formerly designated as Pond 035E) is being proposed as 
temporary. It will treat 31.8 acres. The pond is incised, and has been 
sized to treat a 10 yr-24 hour storm as well as provide sediment volume 
for the site life of two years. We request this pond have a pump and/or 
p1pe discharge. Pumping will only be done during non-rainfall periods, 
with a minimum of two feet of pool depth being maintained to prevent 
resuspension of bottom sediments. The primary spillway will be a 36 
inch corrugated metal pipe with an 18 inch corrugated metal pipe serving 
as the emergency spillway. The peak pool increase is 3.3 feet for a 25 
yr-24 hr storm with the peak discharge being 32.6 cfs. The inflow 
points for this pond have been situated to utilize treatment length 
available within the pond. 

The design of this pond entails: providing a treatment volume 
equal to 10/Z4 of the total runoff volume, sediment volume equal to the 
sediment yield for two years of life as predicted by the Universal Soil 
loss Equation, and an outlet performance ver1f1cat1on as routed using 
the SEDIMOT II computer model. 

The specific pond design can be found on the following pages. The 
pond plan view, profile and cross section are located on Drawing PH4-3. 



Pond (035C) 

TEMPORARY IMPOUNDMENT POND (035C) 

Drainage Area 
Design Event - Nonmal Pool 
Design Event - Spillway Performance 
Storm Type 
Hydrologic Soil Group 
Curve Number - CN 

I. Pond Sizing Calculations 

A. Total Runoff Volume (Vt): 

31.8 ac. 
10 yr/24 hr (4.9 inches) 
25 yr/24 hr (5.6 inches) 
SCS Type II 
c 
80 (Flat) 

From Illinois Exhibit 2-4, Engineering Field Manual - Notice 10, 
6/74. .Runoff Depth - 2.81 inches 

Vt a Runoff Volume + Pumpage Volume 

Vt a (31.8 ac~(2.81 inches) + 1200 gpm ~60 min,hr~~24 hrs/day) 
12 n/ft 7.48 ga /ftl ( 35 ft2/ac) 

Vt = 7.4 ac-ft + 5.3 ac-ft 

= 12.7 ac-ft 

B. Pool Volume: 

Consol proposes constructing the sediment pond such that the pond 
volume provides 10/24 of the total runoff volume. This should 
allow sufficient detention time to effectively treat the water. 

Design Pool Volume = 10 (12.7 ac-ft) = 5.3 ac-ft 
2l 



Pond (035C) 

C. Sediment Storage Volume: 

The following are sediment yield calculations as predicted by the 
Universal Soil Loss Equation (USLE) for an estimated life of 2 
years. Using the Universal Soil Loss Equation; 

A= {R)(K)(LS)(CP) where: 

A = Average Soil Loss (tons/ac-yr) 
R a Rainfall Erosivity Factor (Annual) = 240 
K = Soil Erodibility Factor - 0.43 

(SCS Soils Interpretation Record) 
*LS = Slope Length and Steepness Factor 

**CP a Control Practice Factor 

The following USLE Parameters charts illustrate the Control 
Practice Factor (CP) and topographic characteristics of the 
watersned for specific time intervals during the estimated 2 year 
life of the pond. Weighted averages of the USLE Parameters are 
then applied to the Universal Soil Loss Equation for the period of 
time specified to predict the sediment yield. 

USLE Parameters 

During the life of the pond, the area is expected to be disturbed as 
follows: 

Location Area {ac) Activity Avg. Slope (~) CP 

Entire Watershed Area 31.8 Disturbed 2.0 1.00 

S a 2.0 
*LS a 0.20 

**CP = 1.00 

A = {240)(0.43)(0.20)(1.00) 
A = 20.6 tons/ac-yr 

Sediment Yield = (20.6 tons/ac-yr) (31.8 ac) {2 yr) 

= 1310.2 tons 

• 

** 

Topographic Factor, LS "Applied Hydrology and Sedimentology for 
Disturbed Areasg p. 334, LS is derived using an Average Slope 
Length • 100 ft. and an area weighted avg. slope, S. 

Control Practice Factor CP "Applied Hydrology and Sedimentology for 
Disturbed Areas" p. 390, Appendix SA. 
CP represents the area weighted average of the CP values. 



Pond (035C) 

Sediment Volume a (1310.2 tons)(2000 lb)~affs) ac 
tons s 43560 ftz 

= 0.8 ac-ft 

If pond life exceeds 2 years and water quality necessitates, the pond 
will be cleaned out to provide the appropriate treatment volume. 

E. Total Pond Volume (Normal Pool): 

Total Pond Volume = Design Pond Volume + Design Sediment Volume 
= 5.3 ac-ft + 0.8 ac-ft 
= 6. 1 ac-ft 

This pond will be constructed to provide 6.4 ac-ft of volume at 
normal pool which exceeds the minimum design requirement of 6.1 
ac-ft. Please see the following page for storage volume 
calculations. 

* Th1s unit weight for sediment is based on a bulk submerged specific 
gravity of 1.25 mult1p11ed by the un1t weight of water which is 62.4 
lbs/ft3 • This bulk submerged specific gravity is representative for 
soil distributions obtained from field samples. The sediment 
composition indicated by these samples is medium fine to fine . (Refer 
to page 71, Table 13, Sedimot II Users Manual.) 



Pond (035C) 

II. Outflow and Routing Calculations 

A. Outlet Design: 

Listed below 1s the stage-storage relationship for this pond: 

Pond 035C 
Stage Vs. Storage Chart 

Cum. 
Elevation Area Avg. Volume 

(ft) (a c) Area Depth Volume (ac-ft) 
------------------- (ac) (ft) (ac-ft) -------

------------------------
435 0.70 0.00 

0.80 5.0 4.00 
440 0.90 4.00 

1.00 5.0 5.00 
445 1.10 9.00 

1.45 5.0 7.25 
450 1.80 16.25 

Pond (035C) has been designed to provide 6.4 ac-ft of normal pool 
volume. This volume can be obtained at an elevation of 442.5 feet. 

B. Outlet Verification: (See Drawing PH4-3) 

A SEDIMOT II computer routing was performed to confirm peak 
discharge and peak stage values for the 25 yr/24 hr storm event. 
The outlet consists of a 36u CMP as the primary spillway and an 18" 
CMP as the emergency spillway. (The emer9ency spillway was set at 
the 10 year-24 hour peak stage elevation.} The results were as 
follows: 

Peak Inflow ~ 

Peak Discharge a 

Peak Stage Elev. ~ 

Normal Pool Elev. a 

108.2 cfs 

32.6 cfs 

445.8 ft 

442.5 ft 



Pond Summary 

Pond 036 is being proposed as temporary. It will treat 44.8 acres. 
The pond is cross valley. and has been stzed to treat a 10 yr-24 hour 
storm as well as. provide sediment volume for the site life of two years. 
We request this pond have a pump and/or pipe discharge. Pumping will 
only be done during non-rainfall periods, with a minimum of two feet of 
pool depth being maintained to prevent resuspension of bottom sediments. 
The primary spillway will be a 36 inch corrugated metal pipe with an 18 
inch corrugated metal pipe serving as the emergency spillway. The peak 
pool increase is 1.6 feet for a 25 yr-24 hr storm with the peak 
discharge being 12.0 cfs. The inflow potnts for this pond have been 
situated to utilize treatment length available within the pond. 

The design of this pond entails: providing a treatment volume 
equal to 10/24 of the total runoff volume, sediment volume equal to the 
sediment yield for two years of life as predicted by the Universal So11 
loss Equation, and an outlet performance verification as routed using 
the SEDIMOT II computer model. 

The specific pond design can be found on the following pages. The 
pond plan view, profile and cross section are located on Drawing PH4-4. 



Pond (036) 

TEMPORARY IMPOUNDMENT POND (036) 

Drainage Area 
Design Event - Nonmal Pool 
Design Event - Spillway Perfonmance 
Stonm Type 
Hydrologic Soil Group 
Curve Number - CN 

1. Pond Sizing Calculations 

A. Total Runoff Volume {Vt): 

44.8 ac. 
10 yr/24 hr (4.9 inches) 
25 yr/24 hr (5.6 inches) 
SCS Type 11 
c 

. 80 (Flat) · 

From Illinois Exhibit 2-4, Engineering Field Manual - Notice 10, 
6/74. Runoff Depth - 2.81 inches 

Vt = Runoff Volume + Pumpage Volume 

Vt = (44.8 acl(2.81 inches) + 1200 gpm ~60 m1n~hr)~24 hrs/day) 
12 n/ft 7.48 ga /ft5 ( 356 ft2/ac) 

Vt = 10.5 ac-ft + 5.3 ac-ft 

= 15.8 ac-ft 

B. Pool Volume: 

Consol proposes constructing the sediment pond such that the pond 
volume provides 10/24 of the total runoff volume. This should 
allow suff1c1ent detention t1me to effectively treat the water. 

Design Pool Volume = 10 (15.8 ac-ft) = 6.6 ac-ft 
R 



Pond (036) 

C. Sediment Storage Volume: 

The following are sediment yield calculations as predicted by the 
Universal Soil Loss Equation (USLE) for an estimated life of 2 
years. Using the Universal Soil Loss Equation; 

A = (R)(K)(LS)(CP) where: 

A =·Average Soil Loss (tons/ac-yr) 
R =Rainfall Erosivity Factor (Annual) = 240 
K • Soil Erodibility Factor - 0.43 

(SCS Soils Interpretation Record) 
*LS = Slope Length and Steepness Factor 

**CP = Control Practice Factor 

The following USLE Parameters charts illustrate the Control 
Practice Factor (CP) and topographic characteristics of the 
watershed for specific time intervals during the estimated 2 year 
life of the pond. Weighted averages of the USLE Parameters are 
then applied to the Universal Soil Loss Equation for the period of 
time specified to predict the sediment yield. 

USLE Parameters 

During the life of the pond, the area is expected to be disturbed as 
follows: 

Location 
. 

Entire Watershed Area 

A • (240)(0.43)(0.53)(1.00) 
A = 54.7 tons/ac-yr 

Area (ac) Activity Avg. Slope (S) CP 

44.8 Disturbed 5.0 1.00 

s = 5.0 
*LS = 0.53 

**CP a 1.00 

Sediment Yield a (54.7 tons/ac-yr) (44.8 ac) (2 yr) 

a 4901.1 tons 

* Topographic Factor, LS nApplied Hydrology and Sedimentology for 
Disturbed Areas" p. 334, LS is derived using an Average Slope 
Length = 100 ft. and an area weighted avg. slope, S. 

** Control Practice Factor CP "Applied Hydrology and Sedimentology for 
Disturbed Areasu p. 390, Appendix SA. 
CP represents the area weighted average of the CP values. 



Pond (036) 

Sediment Volume = (4901.1 tons)(2000 lb)~affb) ac 
tons s 43560 ft2 

= 2.9 ac-ft 

If pond life exceeds 2 years and water quality necessitates, the pond 
will be cleaned out to provide the appropriate treatment volume. 

E. Total Pond Volume (Nonmal Pool): 

Total Pond Volume ~ Oes1gn Pond Volume + Design Sediment Volume 
= 6.6 ac-ft + 2.9 ac-ft 
= 9.5 ac-ft 

This pond will be constructed to provide 10.5 ac-ft of volume at 
nonmal pool which exceeds the minimum design requirement of 9.5 
ac-ft. Please see the following page for storage volume 
calculations. 

* This unit weight for sediment 1s based on a bulk submerged specific 
gravity of 1.25 multiplied by the unit weight of water which is 62.4 
lbs/ft3. This bulk submerged specific gravity is representative for 
soil distributions obtained from field samples. The sediment 
composition indicated by these samples is medium fine to fine. (Refer 
to page 71, Table 13, Sedimot II Users Manual.) 



Pond (036) 

II. Outflow and Routing Calculations 

A. Outlet Design: 

Listed below 1s the stage-storage relationship for this pond: 

Pond 036 
Stage Vs. Storage Chart 

Cum. 
Elevation Area Avg. Volume 

{ft) {a c) Area Depth Volume (ac-ft) 
------------------- (ac) (ft) (ac-ft) -------

------------------------
445 o.oo 0.00 

2.10 5.0 10.50 
450 4.20 10.50 

5.25 5.0 26.25 
455 6.30 36.75 

Pond (036) has been designed to provide 10.5 ac-ft of normal pool 
volume. This volume can be obtained at an elevation of 450.0 feet. 

B. Outlet Verification: (See Drawing PH4-4) 

A SEDIMOT II computer routing was performed to confirm peak 
d1scharge and peak stage values for the 25 yr/24 hr storm event. 
The outlet consists of a 3611 CMP as the primary spillway and an 1811 

CMP as the emergency spillway. (The emer9ency spillway was set at 
the 10 year-24 hour peak stage elevation.) The results were as 
follows: 

Peak Inflow = 
Peak Discharge = 
Peak Stage Elev. = 
Normal Pool Elev. ~ 

152.5 cfs 

12.0 cfs 

451.6 ft 

450.0 ft 



Pond Summary 

Pond 037 is being proposed as temporary. It will treat 47.3 acres. 
The pond is cross valley. and has been sized to treat a 10 yr-24 hour 
storm as well as provide sediment volume for the site life of two years. 
We request this pond have a pump and/or pipe discharge. Pumptng will 
only be done during non-rainfall periods, with a minimum of two feet of 
pool de~th being maintained to prevent resuspension of bottom sediments. 
The primary spillway will be a 36 inch corrugated metal pipe with an 18 
inch corrugated metal pipe serving as the emergency spillway. The peak 
pool increase is 1.6 feet for a 25 yr-24 hr storm with the peak 
discharge being 13.8 cfs. The inflow points for this pond have been 
situated to utilize treatment length available within the pond. 

The design of this pond entails: providing a treatment volume 
equal to 10/24 of the total runoff volume. sediment volume equal to the 
sediment yield for two years of life as predicted by the Universal Soil 
Loss Equation, and an outlet performance verification as routed using 
the SEDIMOT II computer model. 

The specific pond design can be found on the following pages. The 
pond plan view. profile and cross section are located on Drawing PH4-4. 



Pond (037) 

TEMPORARY IMPOUNDMENT POND (037) 

Drainage Area 
Design Event - Nonnal Pool 
Design Event - Spillway Perfonmance 
Storm Type 
Hydrologic Soil Group 
Curve Number - CN 

I. Pond Sizing Calculations 

A. Total Runoff Volume (Vt): 

47.3 ac. 
10 yr/24 hr (4.9 inches) 
25 yr/24 hr (5.6 inches) 
SCS Type II 
c 
80 (Moderate) 

From Illinois Exhibit 2-4, Engineering Field Manual -Notice 10, 
6/74. Runoff Depth - 2.81 inches 

Vt = Runoff Volume + Pumpage Volume 

Vt = (47.3 ac~(2.81 inches) + 1200 gpm ~60 min,hrl~24 hrs/day) 
12 n/ft 7.48 ga /ftS { 35 ft2/ac) 

Vt = 11.1 ac-ft + 5.3 ac-ft 

= 16.4 ac-ft 

8. Pool Volume: 

Consol proposes constructing the sediment pond such that the pond 
volume provides 10/24 of the total runoff volume. Thts should 
allow sufficient detention time to effectively treat the water. 

Design Pool Volume = 10 (16.4 ac-ft) = 6.8 ac-ft 
~ 



Pond (037) 

C. Sediment Storage Volume: 

The following are sediment yield calculations as predicted by the 
Universal Soil Loss Equation (USLE) for an estimated life of 2 
years. Using the Universal Soil Loss Equation; 

A = (R)(K)(LS)(CP) where: 

A a Average Soil Loss (tons/ac-yr) 
R =Rainfall Erosivity Factor (Annual) = 240 
K = Soil Erodibility Factor - 0.43 

(SCS Soils Interpretation Record) 
*LS a Slope Length and Steepness Factor 

**CP a Control Practice Factor 

The following USLE Parameters charts illustrate the Control 
Practice Factor (CP) and topographic characteristics of the 
watershed for specific time intervals during the estimated 2 year 
life of the pond. Weighted averages of the USLE Parameters are 
then applied to the Universal Soil Loss Equation for the period of 
time specified to predict the sediment yield. 

USLE Parameters 

During the life of the pond, the area is expected to be disturbed as 
follows: 

Location Area (ac) Activity Avg. Slope (%) CP 

Entire Watershed Area 47.3- Disturbed 7.0 1.00 

A = (240)(0.43)(0.82)(1.00) 
A = 84.6 tons/ac-yr 

S a 7.0 
*LS "' 0.82 

Sediment Yield = (84.6 tons/ac-yr) (47.3 ac) (2 yr) 

= 8003.2 tons 

**CP = 1.00 

* Topographic Factor, LS 0 App11ed Hydrology and Sedimentology for 
Disturbed Areas" p. 334, LS is derived using an Average Slope 
Length a 100 ft. and an area weighted avg. slope, S. 

** Control Practice Factor CP 0 Applied Hydrology and Sedimentology for 
Disturbed Areasa p. 390, Appendix SA. 
CP represents the area weighted average of the CP values. 



Pond (037) 

Sediment Volume c (8003.2 tons)(2000 lb)~affb) ac 
tons s 43560 ft2 

c 4.7 ac-ft 

If pond life exceeds 2 years and water quality necessitates, the pond 
will be cleaned out to provide the appropriate treatment volume. 

E. Total Pond Volume (Normal Pool): 

Total Pond Volume = Design Pond Volume + Design Sediment Volume 
c 6.8 ac-ft + 4.7 ac-ft 
= 11.5 ac-ft 

This pond will be constructed to provide 11.6 ac-ft of volume at 
normal pool which meets the minimum design requirement of 11.5 
ac-ft. Please see the following page for storage volume 
calculations. 

* This unit weight for sediment is based on a bulk submerged specific 
gravity of 1.25 multiplied by the unit weight of water which is 62.4 
lbs/ft3 • This bulk submerged specific gravity is representative for 
soil distributions obtained from field samples. The sediment 
composition indicated by these samples is medium fine to fine. (Refer 
to page 71, Table 13, Sedimot II Users Manual.) 



Pond (037) 

II. Outflow and Routing Calculations 

A. Outlet Design: 

Listed below is the stage-storage relationship for this pond: 

Pond 037 
Stage Vs. Storage Chart 

Cum. 
Elevation Area Avg. Volume 

{ft) {a c) Area Depth Volume (ac-ft) 
-------~---·------- (a c) {ft) (ac-ft) -------

-----------~------------

449 0.00 0.00 
0.05 1.0 0.05 

450 0.10 0.05 
1.00 5.0 5.00 

455 1.90 5.05 
4.35 5.0 21.75 

460 6.80 26.80 

Pond (037) has been designed to provide 11.6 ac-ft of normal pool 
volume. This volume can be obtained at an elevation of 457.2 feet. 

B. Outlet Verification: (See Drawing PH4-4) 

A SEDIMOT II computer routing was performed to confirm peak 
discharge and peak stage values for the 25 yr/24 hr storm event. 
The outlet consists of a 36" CMP as the primary spillway and an 18" 
CMP as the emergency spillway. {The emer9ency spillway was set at 
the 10 year-24 hour peak stage elevation.) The results were as 
follows: 

Peak Inflow = 
Peak Discharge = 

Peak Stage Elev. a 

Normal Pool Elev. a 

161.0 cfs 

13.8 cfs 

458.8 ft 

457.2 ft 
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IWNOIS DEPARTMENT OF MiNES AND MINERALS 

Rona:!;.. lloroe L ~ 1{ /p / 7 ~ - 17-
L .A u I ~ S ~ ~ LAND RECLAMATION DIVISION 'fiitil,., ~ c;. ~ 300 WEST JEFFERSON STREET - SIRT£ 300 
~ tJ 7 fl'2 P.O. BOX 10187 

PROTECTlNG OUR 
AESOUACU 

~ 0~ 7- f ,._ - Q SPRINGFIE1.0, IWNOIS 12?11-4117 
TeL9HOHI!: (217) 782-4170 

F.\X: (211) 524-4818 

60&.7- fZ- B5 
TO: 

MEMORANDUM 

Steve Ch d, Department of Agriculture 
Patrie alone, Department of Conservation 
K D. Neibergall, Environmental Protection Agency 

urt D. Neibergall, Environmental Protection Agency 
David Boyce, Department of Transportation 

NOV 1 0 2015 

REVIEWER: JKS 

Thomas E. Emerson, Dlinois Historic Preservation Agency 

FROM: 

...-_ N-R:-v::·;~· ~, DATE: 

MINE: t-.,;, _ ... ~~~ 
COWTp.O;_ jl ~ '.4 ;-1 ~l\1 

RE: 

Enclosed please find Insignificant Permit Revision No. 31 aj,proved by the Department for 
Consolidation Coal Company, Burning Star No. 4 Mine, Permit No. 152. This revision grants 
approval to revise the drainage plan, on pond and roads. 

Insignificant operations revisions are approved pursuant to 62 Dl. Adm. Code 1774.13(bX2). 
Insignificant permit revisions are approved pursuant to 62 m. Adm. Code 1774.13(b)(2). 
Incidental boundary revisions are approved pursuant to 62 DJ. Adm. Code 1774.13(d). 
Exemptions from the use of a sediment pond are approved pursuant to 62 m. Adm. 
Code 1816.4l(dXI)/1817.4l(d)(I). \ ~ 

Enclosure 0 'q_ 
cc: C. Treworgy - ISGS ~ \) 

W.Runnels- SCS 1 b ~ \4 11 
D Martin ~\ \ \ " 
oSMRE ~ ~ 11- '1-{:f V tf" u. e.''"'w .... , • .,, " , ... " .. '" ._., . ~cv 



IWNOIS DEPARTMENT OF MINES AND MINERALS 
Ronald E. Morse 

PROT!CT1NO OUR 
RI!SOURCI!S 

Mr. Ervin Anderson 
Consolidation Coal Company 
12755 Olive Boulevard. 
St. Louis, Missouri 63141 

Dear Mr. Anderson: 

R.e: Insignificant Revision No. 31 
Pennit No. 152 

anew 

October 22. 1992 

NOV 1 0 20t5 

REVIEWER: JKS 

LAND RECLAMATION DIVISION 
300 WEST JVFERS0N STREET - SUIT! 300 

P.O. BOX t0tt7 
SPAINOF1ELA IUJNOIS Ullt~ 

Tel.UHON!: (217) 112~IJO 
FAX: (217) 526-Citt 

The appropriate Department technical staff have reviewed the proposed mining operations plan 
change dated September 14. 1992. submitted by Consolidation Coal Company for Burning Star 
No. 4 Mine. Consolidation Coal Company has requested approval to revise the Phase IV Surface 
Drainage Control Plan, Sediment Pond 03SA, Lateral Roads L-1, L-2 and Service R.oad S-3 . 
Since this operation is not currently approved, it will constitute a mining operations change. 
Section 1774.13(b)(2)(D) ofTitle 62 of the Dlinois Administrative Code allows such insignificant 
revisions if the proposed changes: 

l . Are described in writing. 

2. Will not have a significant potential adverse impact on the achievement of final 
reclamation plans or upon the surrounding area. 

The Department has determined the proposed change is in compliance with 62 nt. Adm. 
Code 1700 - 1850, is insignificant and will not change the final reclamation plan for this pennit 
and hereby exempts Consolidation Coal Company from submitting a pennit revision application in · 
accordance with Section 1774.13(b)(2)(D). The Department grants permission to revise the 
Phase IV drainage plan, Pond 03SA, the lateral roads, and service road, as proposed in the 
aforementioned submittal. Please submit ten (10) additional copies of your request letter(s) and 
maps to this office. 

All conditions and provisions contained in the original permit approval also apply to this revision. 
Approval from this agency does not relieve Consolidation Coal Company from obtaining approval 

~c: fA-C~ 
Co . 



r 
&om other agencies requiring such. Should you have any questions, please contact Darin Martin 
at our Carterville office (618·985-6525). 

FKB:DM:mc 
cc: D.Martin 

OSMRE 

Sincerely, 

Fred K. Bowman, Supervisor 
Land Reclamation Division 

~;·.·~ "'~ .. ~'~ '13r.:~Pr.!.UU 
».:~ ••. ..J . l. • 

ews u I '/j~ 

2)1!. :H;;W3JV:ll ~ 
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.• i. 

I-- f) ~7T3-9 ~-ldatlon CcNII Compatty l.R ~tlnenl Region 

Mr. Fred K. Bowman, Supervisor 

1 275!5 08ve Boulevatd 
St. Louis. Mlsaowl 63141 
(31 4) 275-2300 

~tflllt!CCitOSIIAIG ... 
September 14, 1992 ~ 

NOV 1 0 Z0\5 

REVIEWER: JKS 

Illinois Department of Mines & Minerals 
Land Reclamation Division 

RECEIVED 

SEP 161992 

CO~m&.0b~UTION 

300 West Jefferson, Suite 300 
P. 0. Box 10197 
Springfield. IL 62791·0197 

Re: Burning Star #4, Permit #15Z 
Phase IV Drainage Revision and Road Change 

Dear Mr. ·Bowman: 

.,OGRAM 

ln accordance w1 th Rule 1774.13(b)(2)(D&E), Consol is requesting an 
insignificant mining operations plan change to the above referenced 
penni t. 

This request involves a revision to Phase IV of the Surface Drainage 
Control Plan at Burning Star #4. 

Pond 035A is being revised to accommodate a larger watershed area. ln 
addition, we are revising Lateral Roads L-1. L-2 and Service Road S·3. 

Following is a list of the revised and additional information to be 
included in Permit 152. 

Design & Narrative Pages 

Replace Pond 035A design pages with new Pond 035A design pages. 

Add Road Ditch R design to Phase IV design pages. 

Add S11t Trap information to Phase IV design pages •. 

R~~ ... "'-'FO 
SEP 17 1992 

n. ENVIn.... _,. 
'·'-' IOvo"'TJOHAGOOY 

MARION REGIONAL OFFICE 
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Mr. Fred K. Bowman 
September 14, 1992 
Page 2 

Maps and Drawings 

Revised Drawings PH4-1, 2, 3, LR1 and S2. 

Revised Surface Drainage Control Map F. 

Revised Mine Operations Plan Map D. 

If you have any questions, please call Marc Tidquist at 314-275-2337. 

EA;mt/vls 

Enclosures 

Sincerely, 

p_.~ .. --
Erv1n Anderson 
Supervisor - Design & Construction 

cc: D. Martin, IDMM - Carterville (w/sealed maps) 
K. Niebergall, IEPA -·Springfield, (w/sealed maps) 



. . . . 

ENGINEERING CERTIFICATION 

I hereby certify the engineering design used in preparation of this applica­

tion, attachments. a~d supplements was done by me or under m, direct supervtston. 

I further certify to the best of~ knowledge all such destgn ts tn accordance 

witb all applicable local, state and federal laws, rules, and regulations. 

r:JWhereas the Reclamation Plan calls for an alternative land use. I also cer­

tify the plans confonn to applicable accepted standards for adequate land stabt11ty, 

drainage vegetative cover, and aesthetic design appropriate for the post-mtntng use 

of the site. 

0 Whereas the operatton proposes dtsposal of spo11 or waste Dllter1als fn areas 

other than ~ne workings or excavations, I also certtfy such ftlls are designed tn 

accordance wtth recognized professional standards and all applicable laws. 

[]I tert1ftcatton of 1111nois Environmental Protection Agency - l5 111. Admtn. 

Code 405.104(a) Permtt. In ~qy professional judgment, the plans and specifications 

submitted as part of tilts application describe an operation which wtll meet all 

applicable effluent and water quali~ standards. I certify that I aa familiar with 

all of the plans, speciftcattons, reports, and maps submitted as pert of thts 

appltcatton and that satd plans, etc. are accurate tnsofar as they represent 

existing condtttons. 

Marc: A. Tidquist 062-045997 
Niii lii1no1s Ri91s£ra£1on NUmber (Sea1J 

Consoltcfation Coal Coganx ,,,. 314-275·· 
Phone r 

St. Louts, MO 63141 

'l- ,,_ '~ 
bite 

(Revtsed 7/25/88) 
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NPOES CERTIFICATION 

I certify under penalty of law that I have personally examined 
and am familiar with the infonnation submitted in the attached 
document; and based on my inquiry of those individuals 
immediately responsible for obtaining the infonmation, I believe 
the submHted information is true, accurate and complete. I am 
aware that there are significant penalties for submitting false 
information including the possibility of fine and imprisonment. 

Grayson: Hear 
Senior Vice President 
Mid-Continent Region 

9/n .. Jc; 2.-

Date 
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Pond Summary 

Pond 035A is being proposed as temporary. It will treat a 
watershed area of 44.5 acres. The pond is cross valley, and has been 
sized to treat a 10 yr-24 hour storm as well as provide sediment volume 
for the site life of two years. We request this pond have a pump and/or 
pipe discharge. Pumping will only be done during non-rainfall periods, 
with a minimum of two feet of pool depth being maintained to prevent 
resuspension of bottom sediments. The primary spillway will be a 36 
inch corrugated metal pipe decant with an 18 inch corrugated metal pipe 
serving as the emergency spillway. The peak pool increase is 1.4 feet 
for a 25 yr-24 hr storm with the peak discharge being 28.6 cfs. The 
inflow points for this pond have been situated to utilize treatment 
length available within the pond. 

The design of this pond entails: providing a treatment volume 
equal to. 10/24 of the total runoff volume. sediment volume equal to the 
sediment yield for two years of life as predicted by the Universal Soil 
Loss Equation, and an outlet performance verification as routed using 
the SEDI~OT II computer model. 

The specific pond design can be found on the following pages. The 
pond plan view, profile and cross section are located on Drawing PH4-3. 
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Pond (035A) 

TEMPORARY IMPOUNDMENT POND (035A) 

Drainage Area 
Design Event - Normal Pool 
Design Event - Spillway Performance 
Storm Type 
Hydrologic Soil Group 
Curve Number - CN 

I. Pond Sizing Calculations (Normal Pool) 

A. Total Runoff Volume (Vt): 

44.5 ac. 
10 yr/24 hr (4.9 inches) 
25 yr/24 hr (5.6 inches) 
SCS Type II 
c 
80 (Flat) 

From Illinois Exhibit 2-4, Engineering Field Manual - Notice 10, 
6/74. Runoff Depth for 10 yr/24 hr storm is 2.81 inches. 

Vt a Runoff Volume + Pumpage Volume 

Vt = (44.5 acl(2.81 inches) + 1200 Apm ~60 min/hr~~24 hrs/day) 
12 n/ft 7.4 ga /ft3 (435 ft2/ac) 

Vt = 10.4 ac-ft + 5.3 ac-ft 

a 15.7 ac-ft 

B. Pool Volume: 

Consol proposes constructing the sediment pond such that the pond 
volume provides 10/24 of the total runoff volume. This should 
allow sufficient detention time to effectively treat the water. 

Design Pool Volume = 10 (15.7 ac-ft) a 6.5 ac-ft 
R 



Pond (035A) 

C. Sediment Storage Volume: 

The following are sediment yield calculations as predicted by the 
Universal Soil loss Equation (USLE) for an estimated life of 2 
years. Using the Universal Soil Loss Equation; 

A= (R)(K)(LS)(CP) where: 

A = Average Soil loss (tons/ac-yr) 
R =Rainfall Erosivity Factor (Annual) = 240 
K = Soil Erodibility Factor - 0.43 

(SCS Soils Interpretation Record) 
*LS = Slope length and Steepness Factor 

**CP = Control Practice Factor 

The following USLE Parameters charts illustrate the Control 
Practice Factor (CP) and topographic characteristics of the 
watershed for specific time intervals during the estimated 2 year 
life of the pond. Weighted averages of the USLE Parameters are 
then applied to the Universal Soil loss Equation for the period of 
time specified to predict the sediment yield. 

USLE Parameters 

During the life of the pond, the area 1s expected to be disturbed ·as 
follows: 

location Area (ac) Activity Avg. Slope (I) CP 

Entire Watershed Area 44.5 Disturbed 2.0 1.00 

A = (240)(0.43)(0.20)(1.00) 
A = 20.6 tons/ac-yr 

s = 2.0 
*LS = 0.20 

Sediment Yield = (20.6 tons/ac-yr) (44.5 ac) (2 yr) 

a 1833.4 tons 

**CP = 1.00 

* Topographic Factor, LS "Applied Hydrology and Sedimentology for 
Disturbed Areas• p. 334, LS is derived using an Average Slope 
Length a 100 ft. and an area weighted avg. slope, S. 

** Control Practice Factor CP "Applied Hydrology and Sedimentology for 
Disturbed Areas 11 p. 390, Appendix SA. 
CP represents the area weighted average of the CP value~. 
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Pond (035A) 

Sediment Volume = {1833.4 tons) {2000 lb)A*f~3 ) ac 
tons 7 s 43560 ft2 

= 1.1 ac-ft 

If pond life exceeds 2 years and water quality necessitates, the pond 
will be cleaned out to provide the appropriate treatment volume. 

E. Total Pond Volume (Normal Pool): 

Total Pond Volume = Design Pond Volume + Design Sediment Volume 
= 6.5 ac-ft + 1.1 ac-ft 
= 7.6 ac-ft 

This pond will be constructed to provide 8.7 ac-ft of volume at 
no~al pool which exceeds the minimum design requirement of 7.6 
ac-ft. Please see the following page for storage volume 
calculations. 

* This unit weight for sediment 1s based on a bulk submerged specific 
gravity of 1.25 multiplied by the unit weight of water which 1s 62 .4 
lbs/ft3. This bulk submerged specific gravity is representative for 
soil distributions obtained from field samples. The sediment 
composition indicated by these samples is medium fine to fine. (Refer 
to page 71, Table 13, Sedimot II Users Manual.) 
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II. Outflow and Routing Calculations 

A. Outlet Design: 

Pond (035A) 

. Listed below 1s the stage-storage relationship for this pond: 

Pond 035A 
Stage Vs. Storage Chart 

Cum. 
Elevation Area Avg. Volume 

(ft) (a c) Area Depth Volume (ac-ft) 
------------------- (ac) (ft) ( ac-ft) -------

------------------------
432.5 0.00 0.00 

1.15 2.5 2.88 
435 2.30 2.88 

3.80 5.0 19.00 
440 5.30 21.88 

7.80 5.0 39.00 
445 10.3 60.88 

Pond (035A) has been designed to provide 8.7 ac-ft of nonmal pool 
volume. This volume can be obtained at an elevation of 437.0 feet. 

B. Outlet Verification: (See Drawing PH4-3) 

A SEDIMOT II computer routing was performed to confirm peak 
discharge and peak stage values for the 25 yr/24 hr storm event. 
The outlet consists of a 3611 decant as the primary spillway and an 
1811 CMP as the emergency spillway. (The emergency spi llwa,y was set 
at the 10 year-24 hour peak stage elevation of 438.1 feet.) The 
results were as follows: 

Peak Inflow = 
Peak Discharge = 
Peak Stage Elev. = 
Normal Pool Elev. = 

151.4 cfs 

28.6 cfs 

438.4 ft 

437.0 ft 
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SILT TRAP 

A small Silt Trap is proposed within the watershed of Pond 035A. 
This silt trap will have a surface area of approximately 0.4 acres at a 
depth of 1-2 feet. It will be maintained at a pool elevation of 442.5•. 
The Silt Trap will have a trapezoidal open channel outlet which will 
discharge to Pond 035A. The outlet channel will be approximately 700 
feet long with 5.5 feet of drop. The resultant flowline gradient will 
be 0.008 ft/ft. The maximum and minimum depths available in the channel 
will be 9 feet and 2 feet respectively. It is important to note that 
the Silt Trap and associated outlet channel are included within the 
design watershed of Pond 035A. The Silt Trap w111 be providing 
additional upstream treatment volume for Pond 03SA•s inflow, therefore, 
no specific size is required. The location of this small Silt Trap is 
provided on Drawings PH4-1, 3 and Surface Drainage Control Map F. Below 
is a brief outlet size determina~ton. 

OUTLET CHANNEL SIZING 

The Silt Trap will receive surface runoff as well as pumpage and 
discharge it to Pond 035A. The Silt Trap•s tributary drainage is equal 
to 7.8 acres. From the SCS Engineering Field Manual, Chapter 2, Section 
10, Page. 5.21. 

For 7.8 Acres, CN 80, 2 yr/24 hr stonn, 3.511 

Q peak = 11 cfs (+ 1 cfs pu~page) 

= 12 cfs 

This ditch was designed for 12 cfs. Using Manning•s Open 
Channel Flow Equation, where Width = 6 ft · 

Flow Depth 

@ 0.6 1 

n = 0.030 
S a 0.008 ft/ft 

Sideslope = 2H to 1V 
Channel Geometry a Trapezoidal 

Q = 1.49 (4.32) (0.50)• 67 (0.008)• 5 Q a Av 
~ 12.1 a 4.3v 

= 12.1 cfs 2.8 f/s = v 

As can be seen from the above information, at a flow depth of 0.6 
feet, the Silt Trap's outlet can convey 12.1 cfs at a velocity of 2.8 
fps. 

l 
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Temporary Road Ditch R 

Ditch R will receive surface runoff as well as pumpage and direct 
1t to Pond 035A. Ditch R's tributary drainage ;s equal to 3.9 acres. 
From the SCS Engineering Field Manual, Chapter 2, Section 10, Page 5.21. 

For 3.9 Acres, CN 80, 2 yr/24 hr stonn, 3.5" 

Q peak = 6 cfs (+ 1 cfs pumpage) 

a 7 cfs 

This ditch was designed for 7 cfs. Us 1 ng Manning • s Open 
Width = 6 ft Channel Flow Equation, where 

Flow Depth 

n = 0.030 
s = 0.0035 ft/ft 

S1deslope = 2H to lV 
Channel Geometry = Trapezoidal 

@ ·o.6' Q = 1.49 (4.32) (0.50)' 67 (0.0035)" 5 Q = Av 
n:o!O 8.0 = 4.3v 

= 8.0 cfs 1. 9 f/s a v 

As can be seen from the above information, at a flow depth of 0.4' 
feet, Ditch R can convey 8.0 cfs at a velocity of 1.9 fps. 

Plan View, Cross Sections and Profile, for Ditch R, can be found on 
Drawings PH4-l & 2. 
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IWNOIS DEPARTMENT OF MINES AND MINERALS 

PAOTECflNQ OUR 
RESOUACES 

Mr. Ervin A Anderson 
Consolidation Coal Company 
127SS Olive Boulevard 
St. Louis, Missouri 63141 

Dear Mr. Anderson: 

Re: Insignificant Revision No. 34 
Permit No. 74 

Ronald E. Morse 

LAND RECLAMATION DIVISION 
300 WEST .aEfFEASON 8TRED - SU1T1! 300 

P.O. BOX 10117 
SPRINGFIELD. IWNOIS 12711..0117 

T!LEPHONE: (2f7) 712-4170 
FAX: (217) SZA-41tt 

December 7, 1992 

NOV 10 Z015 
REVIEWER: JKS 

~~©lffill'\V®@ 
JAN 0 4 1993 

Environment2.l Protection Agency 
MARION REGIONAL OFFICE 

The approp iate Depai buent technical stair have reviewed the proposed mining operations plan 
clump dated Ncr.ernber 6, 1992, submitted by Consolidation Coal Compaay for Burning Star 
No. 4 Mine. Consolidation Coal Company has requested approval to conslnlct a temporary 
diversion ditch. and a temporary plug and 41• CMP, to begin fiDiDs the Final Cut Lake "J". Since 
this opendioD is not currently approved, it will conslitute a miniDs operations change. 
Section 1774.13(b)(2)(D) ofTitle 62 ofthe Illinois AdministraliveCode allows such insignificant 
revisions if the proposed changes: 

I. Are described in writing. 

2. Will not have a significant potential adverse impact on the achievement of final 
reclamation plans or upon the surrounding area. 

The Department has determined the proposed chanse is in compliance with 62 m. Adm. 
Code 1700 - lBSO, is insignificant and wiU not change the final reclamatiou plm for this pennit 
and hereby exempts Consolidation Coal Company &om submitting a permit revision application in 
accordance with Section 1774.13(bX2)(D). The Department grants permission to consuuct the 
diversion ditch, plug and 48• CMP. as temporary measures to begin filling the Fmal Cut Lake "J", 
as proposed in the aforementioned submittal. Please submit ten ( 1 0) additional copies of your 
request letter(s) and maps to this office. 

The Department has determined that no additional bond will be required for the proposed 
operations plan revision. The Department presently holds adequate surety bond to ensure 
reclamatioD of this small area. 



All conditions and provisions contained in the original permit approval also apply to this revision. 
Approval from this agency does not relieve Consolidation Coal Company from obtaining approval 
from other agencies requiring such. 

Should you have any questions. please contact Darin Martin at our Carterville office 
(618-985-6525). 

~· ·! ·~·~&'3'' t:ll. c;,,. 4 ••• : ... yy "-..: • . 

FKB:DM:mc 
cc: D.Martin 

OSMRE 

Sincerely, 

Fred K. Bowman, Supervisor 
Land Reclamation Division 



•• - . .... • Consollct.tlon C0111 Company 
M•d·Conllnent Region 
12755 Olive Boulevard 
St. louis. Missoun 63141 
13141 275·2300 

November 6, 1992 

Mr. Fred W. Bowman, Supervisor 
Illinois Department of Mines & Minerals 
land Reclamation Division 
300 West Jefferson, Suite 300 
P. 0. Box 10197 
Springfield, ll 62791-0197 

Re: Request for Insignificant Revision 
Penmft No. 74, Burning Star No. 4 Mine 

Dear Mr. Bowman: 

NOV 1 0 2015 

REVIEWER: JKS 

In accordance with Rule 1774.13, we are requesting an insignificant 
revision to the surface drainage control plan and Mining Operations Plan 
Map of Pennit 1174 at Burning Star No. 4 Mine. Our request involves 
diverting drainage into Final Cut Lake "J" located adjacent to the west 
side of the Huggins Cemetery. The objective of our request is to begin 
filling the final cut lake and reestablishing the ground water table of 
the surrounding reclaimed land prior to returning flows into the 
reconstructed Galum channel and floodplain. 

The Northern Diversion shall be temporarily plugged averting flow into a 
section of the restored Galum Channel which is planned to be constructed 
during the 4th quarter of 1992. In order to direct flow into the 
channel restoration. a short section of ditch (approximately 275 feet in 
length) will be required. This section of ditch is proposed as 
temporary and shall be excavated 1n accordance with the configuration 
and dimensions (10 ft. bottom width and side slope of 2H:lV) of the 
Northern Diversion. The temporary plug shall be built to tie into the 
top elevation of the existing levee. 

In addition to the conveyance of flow through the Northern Diversion. we 
request the option to install a 48-fnch corrugated metal pipe. This 
pipe would be used to provide additional flow should the drainage from 
the Northern Divers~on be insufficient to recharge the final cut lake in 
an adequate time period. The pipe would be placed approximately 4 feet 
above the bottom of the channel and will be utilized to convey flood 
water from the Galum Diversion back into the Northern Diversion. The 
pipe will be equipped with a slide gate on the west end of the pipe and 
a flap gate installed on the east end of the pipe. Rip rap wi 11 be 
placed at the discharge end of the pipe to prevent scouring and erosion 
of the plug. The plug shall be constructed with 2.5H:lV side slopes and 
have an over-all minimum top width of 15 feet. A cross-sectional view 
of the proposed plug is attached. The plug will be vegetated to protect 
against possible erosion. On completion of recharging the final cut 
lake, the temporary section of ditch will be backfilled and the Northern 
Diversion· reopened. 



-
Mr. Fred K. Bowman 
November 5, 1992 
Page 2 

., 

The location of the Northern Dtverston is incorrectly delineated on the 
Mining Operations Plan Map D approved under Revision ill to Permit 74. 
The attached Mining Operations Plan Map has been modified by shifting 
the small arrows delineating the Northern Diversion approximately 50 
feet to the south. The 1 ocat ion of proposed temporary benn has a 1 so 
been delineated on the map. 

These proposed changes will not alter the reclamation plan for Permit 
No. 74 approved under Revision #1. An Engineering Certification. 
Surface Drainage Control Map are also attached for this proposed 
insignificant revision to the surface drainage control plan under Permit 
No. 74. 

If you have any questions concerning this request, please contact this 
office. 

EAA; tdk/vl s 

Attachments 



.. 
. , 

ENGINEERING CERTIFICATION 

IPR - Temporary Plugging 
Northern Diversion 

I hereby certify the engineering design used in preparation of this applica­

tion, attachments, and supplements was done by me or under by direct supervision. 

I further certify to the best of my knowledge all such design is in accordance 

with all applicable local, state and federal laws, rules and regulations. 

~Whereas the Reclamation Plan calls for an alternative land use, I also cer­

tify the plans confonm to applicable accepted standards for adequate land stability, 

drainage, vegetative cover, and aesthetic design appropriate for the post-m1n1ng use 

of the site. 

~Whereas the operation proposes disposal of spoil or waste materials 1n areas 

other than mine workings or excavations, I also certify such fills are designed in 

accordance with recognized professional standards and all applicable laws. 

~Certification for Illinois Environmental Protection Agency~ 35"111. Admin. 

Code 405.104(a) Pe~it. In mY professional judgement, the plans, and specifications 

submitted as part of this application describe an operation which will meet all 

applicable effluent and water quality standards. I certify that I am familiar with 

all of the plans, specifications, reports, and maps submitted as part of this 

application and that said plans, etc., are accurate insofar as they represent 

existing conditions. 

Ervin A. An·derson 062-0038535 
Name 1111no1s Registration Number (Seal) 

Consolidation Coal Company 
Phone Nurilber . F1nu · 

314-275-2414 

12755 Olive Blvd., St. Louts, MO 63141 

Date 



SLIDE GATE 

GALUM BACKWATER 

CHANNEL 
BOTTOM 

15 I 

48" c~ 
<OPTIONAL> 

FLAP GATE 

CROSS SECTION 
NORTHERN DIVERSION PLUG 

NO SCALE 10-19-92 
T.D.K . B.S. NO.4, •74 

.• 



PROT!C11NG OUR 
AESOURCU 

TO: 

DATE: 

FROM: 

IWNOIS D.Piil'liiENT OF MINES AND MINERALS 
Ronald E. Morae 

5299 /p3 

:Duct: 3ftlq3 

MEMORANDUM ' 

Steve d, Depanment of Agriculture 
Pa ck Malone, Depanment of Conservation 

rt D. Neibergall, Environmental Protection Agency 
Kurt D. Neibergall, Environmental Protection Agency 
David Boyce, Depanment of Transportation 

t 
' 

LAND RECLAMATION DIVISION 
300 WEST JUFERSON STREET - SutTE 300 

P.O. BOX 10117 
SPRINGREI.D, IUJNOIS 12711-G'IW 

TELEPHONE: (217) 782-4970 
fi\X: (2!7) 52~ 

RECEiVeD 

JAN 14 1993 f 
MINE Pou , .,.,, lN 1 

CONTROL cp;j·Ji4.o4M f 
--...~ 

Thomas E. Emerson, Illinois Historic Preservation Agency 

NOV 1 0 ZOt5 
REVIEWER: JKS 

RE: Surface Mining Interagency Committee-

Enclosed please find Insignificant Pennit Revision No. 32 approved by the Depanment for 
Consolidation Coal Company, Burning Star No. 4 Mine, Pennit No. I 52. This revision grants 
approval to re-establish pond no. 033. 

Insignificant operations revisions are approved pursuant to 62 Dl. Adm. Code 1774.13(b)(2). 
Insignificant permit revisions are approved pursuant to 62 ru. Adm. Code 1774.13(b)(2). 
Incidental boundary revisions are approved pursuant to 62 Ill. Adm. Code 1774.13(d). 
Exemptions from the use of a sediment pond are approved pursuant to 62 ru. Adm. 
Code 1816.4l(d)(I)J 1817.4l(d)(l). 

Enclosure 
cc: C. Treworgy • ISGS 

W.Runnels - SCS 
D.Martin 
OSMRE 

~ l--;-"\ ~'="=''---':"'="~ I ~-; ' ~ .. . .' "'· ' ("- ' .\\ l ~·, -: l .. . . . _'\ r. 
) -- .... . ~--~ ~ .. ~ • , 

!......:-_ .. .. . • ./J 

.J~.i~ 1 !) i993 



ILUNOIS DEPARTMENT OF MINES AND MINERALS 

PROnCfiNO OUR 
RESOURCES 

TO: 

Ronald E. Morse 
Dlrwc:IDr 

MEMORANDUM 

Steve C d, Department of Agriadture 
Patri Malone, Department of Conservation 

/.~# s-z9?- '13 
lAcd : ~/t/'3 

LAND RECLAMATION DIVISION 
SOO WEST JEIRRSON STREET • SUrTE SOO 

P.O. BOX t0117 
SPRINOF1ELD, ILUNOIS 127'1n.o117 

TELEPHONE: (217) l'82-4tml 
FAX: (217) 524-4818 

RECEIVED I 
JAN 141993 I 

MINE POLLUTION I 
CON~OL PROGRAM • 

K D. Neibergall, Environmental Protection Agency 
urt D. Neibergall, Environmental Protection Agency 

David Boyce, Department of Transportation 
Thomas E. Emerson, Dlinois Historic Preservation Agency 

DATE: 

FROM: 

RE: Surface Mining Interagency Committee 

Enclosed please find Insignificant Pennit Revision No. 32 approved by the Department for 
Consolidation Coal Company, Burning Star No. 4 Mine, Permit No. 1 52. This revision grants 
approval to re-establish pond no. 033. 

Insignificant operations revisions are approved pursuant to 62 m. Adm. Code 1774.13(b)(2). 
Insignificant pennit revisions are approved pursuant to 62 m. Adm. Code 1774.13(b)(2). 
Incidental boundary revisions are approved pursuant to 62 m. Adm. Code 1774_13(d). 
Exemptions from the use of a sediment pond are approved pursuant to 62 m_ Adm. 
Code 1816.4l(d)(l)/1817.4l(d)(l). 

Enclosure 
cc: C. Treworgy • ISGS 

W.Runnels- SCS 
D.Martin 
OSMRE 

......... ~~ee.as.._ ••• 
~ 

NOV 1 0 2015 

REV!SW::R: JKS 



ILUNOIS DEPARTMENT OF MINES AND MINERALS 
Ronald E. Morae 

Director 

F- 1 

LAND RECLAMATION DIVISION 
300 WEST JEFF1!R90N STRUT - SUITE 300 

P.O. BOX 10111 

PROTECTING OUR 
RESOURCES 

Mr. Ervin Anderson 
Consolidation Coal Company 
12755 Olive Boulevard 
St. Louis, Missouri 63141 

Dear Mr. Anderson: 

Re: Insignificant Revision No. 32 
Permit No. 152 

January 5, 1993 

SPRINQFI!LO, ILLINOIS S:Z791-G117 
TELEPHONE: (217) 782-'170 

FAX: (217) 52'-Qll 

NOV 1 0 2015 
REVIEWER: JKS 

The appropriate Depanment technical staff have reviewed the proposed mining operations plan 
change dated December 7, 1992, submitted by Consolidation Coal Company for Burning Star 
No. 4. Consolidation Coal Company has requested approval to re-establish a new Pond 033, in 
the same location as fonner Pond 03 3, which has been mined through. Since this operation is not 
currently approved. it will constitute a mining operations change. Section 1774.13(b)(2)(D) of 
Title 62 of the Dlinois Administrative Code allows such insignificant revisions if the proposed 
changes: 

1. Are described in writing. 

2. WiU not have a significant potential adverse impact on the achievement of final 
reclamation plans or upon the surrounding area. 

The Department has determined the proposed change is in compUance with 62 Ill. Adm. 
Code 1700 • 1850, is insignificant and will not change the final reclamation plan for this permit 
and hereby exempts Consolidation Coal Company from submitting a permit revision application in 
accordance with Section 1774.13(b)(2)(D). The Department grants pennission to re-establish a 
new Pond 033, as proposed in the aforementioned submittal. Please submit ten (10) additional 
copies of your request letter(s) and maps to this office. 

AU conditions and provisions contained in the original permit approval also apply to this revision. 
Approval from this agency does not relieve Consolidation Coal Company from obtaining approval 
from other agencies requiring such. 



Should you have any <]uestions, please contact Darin Martin at our Carterville office (618) 
985-6525. 

FKB:DM:mc 
cc: ~Jl..M~il\> .. .llla~"UU'''~...I 

OSMit£::-.lZ.I 

eros J 1 vow 
2/:~ :H3W31V35i 

Sincerely, 

Fred K. Bowman, Supervisor 
Land Reclamation Division 



.. 

• CoftloiJdatJon Coal c:omp.ny 
Mid-Continent Region 
12755 Olwe BoUevllrd 
St. lOuis, Mlslcul 83141 
(314) 2715-2300 

December 7, 1992 

Mr. Fred K. Bowman, Supervisor 
Illinois Department of Mines & Minerals 
Land Reclamation Division 
300 West Jefferson, Suite 300 
P. 0. Box 10197 
Springfield, IL 62791-0197 

Mr. Kurt Neibergall 
Illinois Environmental Protection Agency 
Mining Program 
2200 Churchill Road 
P. 0. Box 19276 
Springfield, IL 62794-9276 

Re: Burning Star 14, Pe~it 1152 
Revision to Pond 033 

Dear Mr. Bowman: 

NOV 1 0 2015 

REVIEWER: JKS 

In accordance w1th Rule 1774 .13(b}(2)(D&E), Consol 1 s requesting an 
ins1gn1f1cant m1n1ng operations plan change to the above referenced 
pe~1t. 

This request involves a revision to Pond 033 of the Surface Drainage 
Control Plan at Burning Star #4. 

Former Pond 033 has been mined through. It 1s proposed to re-estab11sh 
a new Pond 033, in the same location, reflecting the post-mining 
topography. This revision will not affect the reclamation plan. 



Mr. Fred K. Bowman 
Mr. Kurt Neibergall 
December 7, 1992 
Page 2 

Following 1s a list of the. revised and additional infonnat1on to be 
included in Pennit 152. 

Design & Narrative Pages 

Replace Pond 033 design pages with new Pond 033 design pages. 

Maps & Drawings 

Add Drawing RD·l 

Replace Surface Drainage Control Map F with the Revised Map F. 

If there are any questions. please contact Marc T1dqu1st at 
314-275-2337. 

Slnce;l:t; 
/'_,- ~--

~nderson 

cc: D. Martin - IOMM, Carterville 

EA;mat/vls 

Supervisor • Design & Construction 
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ENGINEERING CERTIFICATION 

I hereby certify the engtnaertng design used tn preparation of thts applica­

tion. attachments, and supplements was done by me or under~ direct supervision. 

I further certtfy to the best of~ knowledge all such design ts tn accordance 

wtth all applicable local, state and federal laws, rules, and regulations. 

r:JWhereas the Reclamation Plin calls for an alternative land use, l also cer­

tify the plans confo~ to applicable accepted standards for adequate land stabil ity. 

dratnage vegetative cover, and aesthetic design appropriate for the post~intng use 

of the stte. 

£:]Whereas the operation proposes disposal of spoil or waste materials in areas 

other than mtne workings or excavations, I also certify such fills are designed fn 

accordance with recognized professional standards and all applicable laws. 

~Certtftcatton of Illinois Environmental Protection Agency- JS 111. Admtn. 

Code 405.104(a) Pen~tt. ln ~ professional judgment, the plans and spec1ftcat1ons 

submitted as part of thts appltcatton describe an operation whtch will meet all 

applicable effluent and water qualtty standards. I certify that I am famtltar with 

all of the plans, spectftcations, reports, and maps submitted as part of thts 

application and that satd plans, etc. are accurate tnsofar as they represent 

existtng conditions. 

Hare: A. T1dqu1st 062-045997 
Name Illinois Rij1strat1on NUmber (Seal) 

Consolidation Coal COmpany 
Firm 

314-275-u 
Phone er 

(Revised 7/25/88) 







Pond Sumnary 

Former Pond 033 has been mined through. It is proposed to re-establish 
a new Pond 033 in the same location using the fonner ponds outlet 
structure. Pond 033 is being proposed as temporary. It w111 treat 
54.3* acres. The pond is. incised being comprised of a portion of 
restored Galum Channel and an adjacent depression area. The two 

features w111 be connected by an equalization channel. This pond 1s of 
sufficient size to treat a 10 yr-24 hour stonn as well as provide 
sediment volume for the stte life of three years. We request that both 
portions of this pond have a pump discharge. Pumping will only be done 
dur1 ng non-ra i nfa 11 pert ods. with a minimum of two feet of poo 1 depth 
being maintained to prevent resuspens1on of bottom sediments. We 
request the depression area (downstream) have a pipe discharge as well. 
There are (2) existing 48 inch cmp•s with gate valves proposed as the 
primary spillway. The gates will prevent Galum Creek floodwaters from 
backing 1nto the system. (Note: Fonner Pond 033 had no emergency 
spillway. The addition of an emergency spillway for new Pond 033 is . not 
being proposed. If this 1s not acceptable please advise.) The peak 
pool increase is 1.1 feet for a 25 yr-24 hr stonn with t_he peak 
discharge being 24.5 cfs. The inflow points for this pond have been 
situated to utilize treatment length available within the pond. 

The design of this pond entails: providing a treatment volume 
equal to 10/24 of the total runoff volume. sediment volume equal to the 

sediment yfeld for three years of life as predicted by the Universal 
Soil Loss Equation. and an outlet performance verification as routed 
using the SEDIMOT II computer model • 

. · 
The specific pond design can be found on the following pages. The 

pond plan view, profile and cross section are located on Drawing RD-1. 

* As restoration efforts 'link additional segments of channel. the 
watershed may increase. 



Pond (033) 

TEMPORARY IMPOUNDMENT POND (033) 

Drainage Area 
Design Event • No~al Pool 
Design Event - Spillway Perfonmance 
Stonn Type 
Hydrologic Soil Group 
Curve Number • CN 

I. Pond Sizing Calculations 

A. Total Runoff Volume (Yt): 

54.3 ac. 
10 yr/24 hr (4 .9 inches) 
25 yr/24 hr (5.6 inches) 
.SCS Type II c . 
80 (Flat) 

From I llino1s Exhibit 2-4. Eng1 neer1ng Field Manual - Notice 10. 
6/74. Runoff Depth - 2.81 inches 

Yt a Runoff Volume_+ Pumpage Volume 

Vt a (54 .3 ac~(2.81 inches)+ 600 iBm (60 min{hr~124 hrs/day)· 
12 n/ft 7. gal/ft! 43 0 ft2/ac) 

Yt a 12 .7 ac-ft + 2.7 ac-ft 

Vt a 15.4 ac-ft 

B. Pool Volume : 

Consol proposes constructing the sediment pond such that the pond 
volume provides 10/24 of the total runoff volume. This should 
allow sufficient detention t1me to effectively treat the water. 

Design Pool Volume • 10 (15.4 ac-ft) • 6.4 ac-ft 
R 



Pond (033) 

C. Sediment Storage Volume: 

The following are sediment yield calculations as predicted by the 
Universal Soil Loss Equation (USLE) for an estimated life of 3 
years. Using the Universal Soil Loss EquatiOni 

A • (R)(k)(LS)(CP) where: 

A • Average So11 Loss (tons/ac-yr) 
R • Rainfall Erosivity Factor (Annual) • 240 
k • Soil Erodibility Factor - 0.43 

(SCS Soils Interpretation Record} 
*LS • Slope Length and Steepness Factor 

**CP • Control Practice Factor 

The following USLE Parameters charts illustrate the Control 
Practice Factor (CP) and topographic character1st1cs of the 
watershed for specific time intervals during the est1mate4 3 year 
11 fe of the pond. Weighted averages of the USLE Parameters are 
then applied to the Universal Sotl Loss Equation for the period of 
time spectffed to predict the sediment yfeld. 

USLE Parameters 

During the 1 1 fe of the pond, the area 1 s expected to be dt sturbed as 
follows: 

Location Area (ac) Activity Avg. Slope (S) CP 

Entire Watershed Area 54.3 Seeded 5.0 0.10 

A - (240}(0.43)(0.53)(0.10) 
A • 5.5 tons/ac-yr 

s • 5.0 
*LS • 0.53 

Sediment Yield • (5.5 tons/ac-yr) (54.3 ac) (3 yr) 

• 895.9 tons 

*"'CP • 0.10 

* Topographic Factor, LS 11App11ed Hydrology and Sedimentology for 
Disturbed Areas• p. 334, LS 1s derived ustng an Average Slope 
Length • 100 ft. and an area weighted avg. slope, S. 

** Control Practice Factor CP 11Applfed Hydrology and Sedimentology for 
Disturbed Areasa p. 390, Appendix SA. 
CP represents the area_we1ghted average of the CP Values. 



Pond (033) 

Sediment Volume a (895.9 tons) (2000 lb) ~aflb) ac 
tons s 43560 ft2 

• 0.5 ac-ft 

If pond life exceeds 3 years and water quality necessitates. the pond 
w111 be cleaned out to provide the appropriate treatment volume. 

E. Total Pond Volume (Normal Pool): 

* 

** 

Total Pond Volume • Design Pond Volume + Design Sediment Volume 
• 6.4 ac-ft + 0.5 ac-ft 
a 6.9 ac-ft 

** This pond will provide 16.4 ac-ft of volume at normal pool which 
exceeds the m1n1mum design requirement of 6.9 ac-ft. Please see 
the following page for storage volume calculations. 

This unit weight for sediment is based on a bulk submerged specific 
gravity of 1.25 multiplied by the unit weight of water which 1~ 
62.4 lbs/ftl. This bulk submerged specific gravity is 
representative for soil distributions obtained from field samples. 
The sediment composition indicated by these samples is medium fine 
to fine. (Refer to page 71, Table 13, Sedimot II Users Manual.) 

This volume is more a reflection of the elevation of former Pond 
033•s outlet structure than the design requirements. This pond as 
proposed could reasonably treat an additional 70-80 acres. 

, 



r 

Pond (033) 

II. Outflow and Routing Calculations 

A. Outlet Design: 

Listed below is the stage-storage relationship for this pond: 

Pond 033 
Stage Vs. Storage Chart 

Cum. 
Elevation Area Avg. Volume 
(ft) (ac) Area Depth Volume (ac-ft) 

---------·--------- (ac) (ft) (ac-ft) -------
-------------------------

418 o.oo 0.00 
o.os 2.0 0.10 

420 0.11 0.10 
0.63 1.0 0.63 

421 1.14 0.73 
1.43 3.0 4.29 

424 1.72 5.02 
3.09 4.00 12.36 

428 4.45 17.38 
8.00 2.00 16.00 

430 11.56 33.38 .-
Pond ( 033) will provide 16.4 ac-ft of nonna 1 pool 
volume is obtained at an elevation of 427.7 feet. 

volume. This 

B. Outlet Verification: (See Orawtng RD-1) 

A SEDIMOT II computer routing was perfonmed to confirm peak 
discharge and peak stage values for the 25 yr/24 hr storm event. 
The outlet consists of two 4811 cmp's as the primary spillway. The 
results were as follows: 

Peak Inflow • 184.8 cfs 

Peak Discharge • 24.5 cfs 

Peak Stage Elev. a 428.8 ft 

Normal Pool Elev. • 427.7 ft 



- · 
'5004 lea 

December 7, 1992 

Mr. Fred K. Bowman, Supervisor 

]]) 
JAN 1 9 1993 

Illinois Department of Mines & Minerals 
Land Reclamation Division 
300 West Jefferson, Suite 300 
P. 0. Box 10197 
Springfield, IL 62791-0197 

Mr. Kurt Neibergall 
Illinois Environmental Protection Agency 
Mining Program 
22DO Churchill Road 
P. 0. Box 19276 
Springfield, IL 62794-9276 

Re: Burning Star #4, Penntt 1152 
Revision to Pond 033 

Dear Mr. Bowman: 

~nmentaJ Protection Agency 
ON REGIONAL OFFICE 

~~ 

NOV lO 2015 

REviEWER; JKS 

In accordance with Rule 1774.13(b)(Z)(D&E), Consol is requesting an 
insignificant mining operations plan change to the above referenced 
permit. 

This request involves a revision to Pond 033 of the Surface Drainage 
Control Plan at Burning Star 14. 

Former Pond 033 has been mined throu~h. It 1s proposed to re-establish 

a new Pond 033, in the same location, reflecting the post-mining 

topography. This revision will not affect the reclamation plan. 

RECEIVED 

JAN 131993 

IR)1}©~mm@ 
DEC 1 7 1992 

Environmental Protection Agency 
MARION REGIONAL OFFiCE 

MINE POLLUTION 
CONTROL PROGRAM 



5 0 0 2 · I 9 3 -t:\ 
~~-q-a~-<lci • COniOIIclaOon Coai Companj 

Mld·Conttnent Region 
t 27 55 Olive BouleVard 
St. Louis. Missouri 63141 
(3141 275·2300 

August 15, 1994 

Mr. Larry Crislip, P.E. 
Illinois Environmental Protection Agency 
Manager, Permit Section 
2309 West Main 
Marion, IL 62950 

Re: Burning Star No. 4 Mine -
NPDES Permit Nos. IL0026492 (South Field) 
& IL0052795 (North Field) 

NOV 1 0 20\5 

REVIEWER: JKS 

Dear Mr. Crislip: 

Enclosed are three copies of Burning Star #4, NPDES boundari' 
map delineating Permit Nos. IL0026492 (South Field) and 
IL0052795 (North Field) drainage areas. NPDES Permit No. 
IL0026492 covers approximately 2,073 acres while IL0052795 
approaches nearly 5,033 acres. 

If you have any questions, comments, or require additional 
information, please contact me at (314) 275-2424. 

/vms 

CRISLIP4.MAP 

Enclosures 

cc: J. Gefferth 
E. Settle 
File 

Sincerely, 

. 
JJGo#~ 
Scott A. Adkins 
Permit Coordinator 

Jli~©~~® 
AUG 16 1994 

11 Environmental Protection Agenr:t 
MARION RE~lONALOmCE 



1. 

2. 

3. 
4. 
5. 

6. 

7. 

8. 
9 .. 
10 
11. 
12. 
13. 
14. 

SEE LARGE 
FORMAT 
MAP OR 

PLAN SHEET 
DESCRIPTION: 

Type or Description 

Galum/ Bonnie Stream Restoration, Cross section 
location map 
Gal urn/ Bonnie Stream Restoration, Flood Prone 
Area Map 
Surface Drainage Control Pennit 74 Revision I 
Surface Drainage Control Map 
Ditches A thru F, Profiles & Cross Sections Phase 
IV 
Ditches G thru 0, Profiles & Cross Sections Phase 
IV 
Ponds 035A, 035B,035C, Plan Views & Profiles 
Phase IV 
Ponds 036 & 037, Plan Views & Profiles Phase IV 
Lateral Roads L-1 thru L-5 
Lateral Roads L-6 thru L-9 
Lateral Road L-1 0 & L-11 
Service Road S-3 
North Field/ East Mining Operations Map 
Ditches A thru F, Profiles & Cross Sections Phase 
IV 

W1458990016 
Consolidation Coal Bumg Star4 

16 7/1912010 
Permit ID ll.0052795 Doc ID 2567689 

SEE Date or Figure 
COLOR Plan 

y 11/97 MAPA 

y 11/97 MapB 

N 9/25/87 MapD-2 
y NA MapF 
y "5/92 PH4-1 

N 5/92 PH4-2 

N 2/92 PH4-3 

N 5/92 PH4-4 
N 7/90 LR1 
N 7/90 LR2 

N 7/90 LR3 

N 7/90 S2 

N 7/90 MapD 
y 5/92 PH4-I 



15. 1 Ditches G thru 0, Profiles & Cross Sections Phase N 5/92 PH4-2 
I IV 

16. 1 Ponds 035A, 035B,035C, Plan Views & Profiles N 2192 PH4-3 
Phase IV 

17. Lateral Roads L-1 thru L-5 N 7/90 · LR1 
18. Service Road S-3 N 7/90 S2 
19. Surface Drainage Control Map y NA MapF 
20. North Field/ East Mining Operations Map N 7/90 MapD 
21. Mining Operations Map Permit 74 Revision I N 7/90 MapD 
22. Surface Drainage Control Pennit 74 Revision I N 9/25/87 MapD-2 
23. Pond 033 (Revised) Plan/Profile y 11192 RD-1 
24. : NPDES Boundary Map y 8/1/94 NA 
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